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ABSTRACT 

The need for high technology development in Kansas is 
assessed,' with attention to community considerations and the roles of 
universities aqd itate government in fostering technology development 
and community considerations. After defining a high technology 
industry, technologically innovative industries are identified, and 
influences on the location of high technology plants are considered. , 
University concerns include: the benefits of. high technology 
'development to industry and university, the research capabilities of 
Kansas academic institutions ^nd the nature of research support, th^ 
types of, research specialization, and vhat Kansas universities must 
do to attract high technology. Considerations for communities that 
wish to attract high technology^industr ies include: benefits^ to the 
community, standards that a caiftnunity should meet, and the specific 
communities that have high potelftial to attract high technology 
industries. The history of research and technology development in 
Kansas is briefly reviewed, and the involvement of other states in 
high technology industries is discussed. The questionnaire used to 
survey^high technology industries i-s appended) along with brief 
descriptions of activities employed by various states to encourage 
technology innovation, including an "R&D Scorecard" from "Business 
Week." (SW) ' * 
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. INTR ODUCTION. 

The manufacturing sector 'of the U.S. economy is becoftiing increasingly 
dependent on technological advancement. The future of industrial develop- 
ment ia Kansas/ as well as the country, lies with high technology industry. 
From 1974 to 1980, approximately 70% of the net growth in manufacturing 
employment in Kansas was in high technology industries. From now until the 
yfear 2006, it is estimated that,ove)? 75% .of the nation's industrial growth' 
will be'.in the .high technology industries. Many states have placed increas- 
ing importance on high technology and have Initiated concerted efforts to 
foster high technology industrial development within their borders. Mpst 
states within our region are, however, just starting thei r efforts . Kansas 
must do the same „to remain competitive. 

The need for high -technology development in. Kansas w^s vliTidated by a 
1980 KDED planning survey of over 3,000 business leaders and public officials 
across the state. Respondents indicated a strong need to attract and develop 
industry in the state, especially the type of industry that would provide job 
opportunities for Kansas' educated youth. As a result, KDED prepared a legis- 
lative issue paper addressing this need and undertook the formulation of a 
strategy for high technology industrial development. 

In the spring of 1982, George Morning, a Presidential Management .Intern, 
prepared a brief evaluation of the Kansas potential in regard to high -tech- 
nology development. Morning concluded that research activities carried out 
at the sta'^'s major graduate ipsti tutions provide a strong base for high 
technology development, and that the aircraft industry centered in Wichita 
provides a base for expansion of high technology act1vi|:ies in that area. 
The essfence of the report is that Kansas can compete in the high technology 
arena by concentrating on specific areas of technological expertise, limit- 
ing the scope of).acti vi ties to those areas where the state has a competitive 
advantage, ^ 

In Kansas, the need for high technology development takes on added 
meaning. The state has a tremendous asset in its youth. Kansas universi- 
ties award over 600 masters and 150 doctoral degrees annual ly^in engineering 
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and science alone. In addition, they award over 250 graduate degrees in 
business and management annually. University officials indicate that a 
large number of these graduates must look to other states for employment 
in their field. Meeting the needs of this unique potential labor force 
provided additional initiative for the current study. 

Before embarking upon a full scale recruitment effort aimed at high 
technology industry, it was considered important to formulate strategies 
as to how Kansas could be successful. In other words, it is necessary to 
fbrmulate a clearly defined plan for high technology development, given the 
competitive advantages and disadvantages relative to Kansas. This was 
accomplished by exploring what other states have done to attract high tech- 
nology industry, identifying those factors that are important to business, 
and identifying Kansas' competitive advantages in the high technology arena. 
In order to determine the state' Ss competitive position, the following three 
general areas were investigated: industry needs, recruitment potential, 
and identification of specific areas of technology suited for Kansas. The 
study encompasses the roles of the state* the university, the community, 
and the business sector in high technology development. 

This report is the supporting text to the conclusions and recommenda- 
tions in the Executj;^/^ Summary. 
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HIGH TECHNOLOGY INDUSTRY : 
DEFINITION AND LOCATIONAL DETERMINANTS 

— " - ■ ■ ■ — ' * — 

The objectives of this section are to provide a working definition of 
high technology industry, to identify those industries at the leading edge 
of technological innovation, and to explore those locational determinants 

« 

wl|ich are unique to high technology industries. This section is based on 
secondary data, which was found to be somewhat limited. 

What is a High Techn olog y Industry? 

The term "high technology" has been used recently to categorize a 
broad, assortment of industries. In the process, confusion has developed 
over what a high technology firm is. The Joint Economic Committee of 
Congress gives the following definition of high technology industry. 

"High technology industries consist of heterogeneous - 
collections of firms that share Several attributes . 
First, the firms are labor intensive father than 
capital intensive in their production processes, em- 
ploying a higher percentage of technicians, engineers 
and scientists than other manufacturing, companies. 
Second, the _ industries are science-based in that' they 
thrive on the application of advances in science to the 
marketplace in the form of new products and production 
methods. Third, R&D inputs are much more important 
to the continued successful operation of^high tech-, 
nology firms than is the case for other manufacturing 
..54 



industries. ^ 



3- 



The Bureau of Labor Statistics provides another working description. 
It states that a high technology firm is a manufacturing firlfrin which 
engineers and scientists makeup a 5% or greater share of total employees. 
Table 1, on the following page, gives examples of high, medium, and low 
technology industries. ' 
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TABLE 1 
LEVEL OF TECHNOLOGY 



High-Technology 
Industries 
• 5% 



Level of Technology 
Medium- Technology 
2-5% 



Low-Technology 
Industries 

1% 



Chemicals 

Electrical 
Equipt, 

Instruments 

Machinery 

Petroleum 

Transportation 
Equipt. 



Fabricated Metals 
Paper 

Primary Metals 
Rubber & Plastics 
Stone, Clay & Glass 



J 



Food & Tobacco 

Furniture 

Leather 

Lumber & Wood - 

Textiles & 
Apparel 



SOURCE: Scientific American , "Marketing to the High Growth, High Technology 
Segments of the U.S. Economy," Spring 1982. 

The high ^tUhnology industries can be distinguished f rom .Inedium- or low 
technology firms by the way the^develop and manufacture products* High 
technology firms rely heavily on technical and scientific, innovation as a 

means of making and maximizing a profit. Engineers and scientists are an 

t. 

indispensable ingredient in„the process of innovation. The Committee for 
Economic Developmer\t describes the process of. innovation in the following 



manner. 
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The workings of technological progress can best be under- 
stood in terms of fi^e related phases. Of course, all five 
phases are not necessarily present or distinguishable in every 
example of technological change. Similarly, these phases should . 
not be regarded as constituting a sequence through which every 
technological change progresses. 

The first and rnost elemental (Dhase is basic research. It 
encompasses studies af the fundamental elements and processes of 
the universe. Typically, the motive of basic research is to pro- 
duce knowledge for its own sake, without serious regard for the 
pbss-ibilities of useful application. 
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. /The second phase is applied research, in which research and *^ 
■engineering strive to apply basic knowledge to the solution of 
some particular problem or need. For example, applied research in 
atomic energy is built on the results of basic research in physics, 
and applied research in chemical engineering is built on basic re- 
search in chemistry. Often, the dividing line between these two 
phases is more an intellectual exercise than a practical division; 
in reality, laboratory work flows from pne successful (or unsuccess- 
ful) experiment to another. . 

Once an applicable idea is proven in a laboratory setting, it 
still must go through testing and refinement in the third stage, - 
development, to-determine its commercial practicality. This phase 
included the construction of pilot models and demonstration plants^ 
as well as any related feasibility studies management may call for. 

The combination of these first three phases is popularly la- 
bej<d R&D (research and development). The general label inven- 
Kon is also applied to these activities. They have drawn a great 
deal of attention for scientific reasons, and many efforts have 
been made to measure their costs and behefits. But, if technologi- 
cal progress stopped with these functions, society would gain com-,- 
paratively little from it. 

Realizi^ the fruits of invention requires a fourth phase in 
which" it is incorporated into a full-scale producing plant. More- 
over, this f irst-of-a-kind plant (call.ed a pioneer plant) must be 
supported by capital investment, access to raw materials, labor, 
power, marketing facilities, and, of course, consumeruiemand for 
the output.' The sum total of all these actions is termed innova- 
tion. 



The fifth phase of technological progress is the diffusion 
of the innovation throughout the economy. This final stage con- 
sists of replicating in a succession of other plants and firms 
the products and processes that have proved successful in a pio- 
neer plant. 'How fast such diffusion occurs will depend on such 
factors as market receptivity, competitive conditions, the age of ,c 
existing capital stock, and the overall pace of economic activity. 

There are several significant traits identified in th^ Scientific 
American study that, are characteristic of hi^h technology/firms. 

■ ■ / ••■ -. 

Technically Competent Management 

The senion executives in. high technology firms are more heayi ly jelian 
on technical expertise.. : Their decision-making responsibilities include 
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research and development* patent law, technology licensing, etc. Middle 
managers tend to be engineers operating in sales, service, and manufactur- 
ing areas. Client contact tends to be with like people as the bond of tech- 
• nical "language" is critical. 

High R&D Contributions . ' 

*" ^ , • •• 

Each of Ijfie high technology industries will spend in excess of 51^ of 
net'in.come each year on R & D in the early phases of the firm's growth cycle. 

According to Business Week's 1981 R&D scoreboard, Merck, which has a 
facility located at the University of Kansas^ rated tenth jn .the nation for 
total R ^ D dollars spent per employee ($8,462). Marion Laboratories located 
in the Kansas City metropolitan area spent $7,921 per employee. Boeing^ 
^ according to Business Meek , spent $8,357 per employee the most spent by 
any aerospace firm. Appendix A prk)vides the complete "1981 R & D Scoreboard." 

* • ^ ■* 

Rapid Growth > '• . ^ " 

o 

/ ^ ^ ^ . . ' 

During the early stages of development, the successful new technology * 
firms see revenue- advances at rates in excess of 100% per year. Tjui, early 
growth rate is vital to the young firms' ability to draw necessarj^^nture 
capital. Generally, high growth rates continue, fed by high profit earning 
ratios throughout the early phases. Finally,, the growth rates slacken as 
the product base reaches maturity,, with newer technologies replacing part or 
all of the original markets. 

Typical Growth Cycle 

A" 

Many major U.S. industries have passed through this technology curve, ' 
• as product usage has become standardized, volume flattens, aAd growth rates 
diminish. The steel mills and windmills, glass containers ^nd vacuum tubes 
are all examples of products in the last stages of their growth cycles. In 
twenty years or so, interferon and the 64K RAM computer memory chips .will v 
join them. / 
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Cluster Effec t 

■ ■ » 

High technology industries tend to -cluster around their source of raw 
material . . . brainpower . Traditional industries were bound to transporta- 
tion routes or sources of raw material.^ Technology-intensive firms tend-to 
cluster around research activities, medical facilities or educational insti- 
tutions. Basic research supplies the foodstuff on which new technologies 
thrive. High technology firms, with generally short product life cycles, 
require large/ numbers of engineers to redesign the products and scientists 
to develop -new applications from laboratory work oh basic research. 

.The term Advanced Technology Centers (ATC). is used to describe areas 
* ■ > " "• ■• 1^ -'* ^ 

that host technology-intensive firms.' Most people atr4 familiar with the 

6tanford/MIT scenario . . . Ph.D's setting up businesses outside the campus 
gates. However, there is less awareness of the importance of the National 
Institutes of Health in Rockville, Maryland to that area's bioengineering 
and medical instruments business. Similarly, Wright Paterson Air Force Base 
in Dayton, Ohio does a substantial amount of Air Force research, and has 
attracted several small aerospace firms. 

An "ATC" tends to* grow geometrical ly with key engineering personnel 
attracting new high technology firms and existing firms attracting new engi- 
neers. Further, the start-up is often engineers from larger companies who 
have good ideas. Finally, the truly. 'large centers (like Santa Clara Valley) 
add the dimension of interlocking technologies requiring the ability to bring 
together several disciplines, all loca^lly available. 

«• * 

Personnel Movement ^ ^ . 

Of all the' characteristics attributable to high technology firms, this 
is cited often as the most Challenging in terms of* forming long-term rela- 
tionships. The movement takes two forms. On the one hand, the high growth 
company continues to^^add increasingly specialized people, starting from a 
small corps handling all tasks from advertising to finance and moving to a 
more traditional division of responsibility. Coupled with this fact is the 
Inability to initially attract experienced specialists. On the other hand, 
there is considerable shifting between firms, all operating within the 
Advanced Technology Center. 



' High Technology Industries and JolT^ Growth 



- : Overall, the high technology industries accounted for 75% of the growth 

2 

of jobs in the manufacturing ^sector from 1955 to 1979. It is true that new 
technology can displace labor but the real net^mpact is job creation. An- 
other r^eality is that jobs are more plentiful and secure in industries that 
adopt to new technologies because those industries remain competitive. 

When high technology industries are making locational decisions, the 
importance of labor cannot be overemphasized. The st'^tes that develop 
strategies that emphasize human resources develgpment are more lilcely to be 
the most successful.. 



High Technology Growth in Kansas ^ 

•* 

In order to identify the importance of high technology industry to the 

economic development of Kansas, analysis was made of the growth patterns of 

'85 

such industries since 1970. Data derived from County Business Patterns 
provided the basis for analysis. In defining high technology industry in 

KansaS;, the standard definition of 5% of the emplpyees of a given industry 

69 ~ 

as scientists and engineers was used. 

The Kansas Occupational Staffing Patterns: Manufacturing report, as 

. . ___ 

well as an interview with the author of the report, were referred- to using 
this standard definition to obtain manufacturing categories (S.I.C.'s) which 
can be termed high technology industries in Kansas, resulting S.I.C.'s 

are: 

S.I.C . 

28 - Chemicals and Allied Products 
357 Office and Computing Machines 

36 Electrical and Electronic Equipment ^ 

- • 372 Aircraft and Parts 

38 Instruments and Related Products 

The analysis centers on total employment growth, comparing high tech- * 
nology to low technology ^,indus tries at two-year intervals from 1970 to 1980. 
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CHART 1 



Manufacturing* Employment: High and Low T-eclhology. Industries 

1970 - 1980 Kansas 
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CHART 2 



Percent of Manufacturing Employment: High and Low Technology Industries 

1970 - 1980> Kansas 
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Due to the magnitude of the aircraft industry in Kansas, this \)dustry was 
separated from the remaining high technology industries. The three resulting 
categaries of analysis, then, are ai rcraft, -"other high technology," and "low 
technology?" 

From 1970 to 1972, the employment levels for loW technology and' other 
high technology industri-es remained relatively constant with the aircraft 
industry experiencing a reduction 'in employment (see Charts 1 and 2). From 
1972 to 1974, low technology employment climbed dramatically, with the air- 
craft indus^try increasing substantially. During the same^ time, other high 
technology employment also increased at a moderate pace. 

From 1974 to 1976, employment continued to increase for the aircraft 
industry and other high technology ir\(k^ries while low technology experienced 
^a slight reduction in employment. Frpm 1976 to 1980, employment in the atr- 
craft industry increased sharply, as 'did employment in^ow technolo»gy indus- 
tries. Other high technology inSlustries also grew at a substantial rate 
during this period. " . ' 

Although. manufacturing growth in Kansas has been experienced in all 

three categories from 1972 to 1980, the composition of the manufacturing base/ 

' ° ' f ' 

has become more oriented toward high technology. In 1972, high technology 

accounted for 23% of all manufacturing employment, compared to 32.8% in-^lQSO. 

This was primarily due to increased activity in the aircraft industry, 

although significant growthjjhas occurred in other high technology industry. 

Fr^m 1974 to 1980, net growth in manufacturing in Kansas was 38,523 jobs. 

Tff?" aircraft industry accounted for 18,810, or 48.8% of this net growth. > 

Other high technology industries accounted- for 7,954 jobs, or 20.6%' of this 

growth. Therefore, high technology in^Qstries accounted for 69.5% of the 

new growth in manufacturing from 197^(^0 1980. . 

r 

f 

Determinants of High Technology Plant Locations 

s 

Many, sources seem to agree that high .technoloqy^industries . keep the 
American economy competiti^ve. Despite this opinion^ there is sparse data 
available concerning the locational decisions of high technology companies. 
The sciervtific and technological infrastructure of the prominent ATC's give 
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them a tremendous comparative advantage as an incuBator'to spinoff new com- 
paniesx^nd/ promote the expansion of established high technology firms. How- 
ever, there is a school of thought that suggests that these areas are reach- 
ing their "holding capacity" wh^ new growth is considered. High wage 
structure, congestion, lack of available land for expansion^ cost of land, 

skilled labor shortage, over-regulation,- cost of housing and high taxes are- 

* ' ■ i J •- • ' • 

forcing high technology companies to reconsider future plans. -Many companies 

In prominent areas have announced that they arejjo^ting new facilities in 

other regions. i 

Because of the genera Vnack of information on high technology industries 

and their "importance to the "United States economy, -^the Joint Economic <^ 

Corpmittee (J. E.G.) conducted a survey. The survey had two^objecti ves . The*" 

0 

'first was to find out more about how hi^h technolagy companies go about 
choosing a site. The secorld objective was to ask what their expansion plans 
are for the futur'e. A copy of the J. E.G. letter and the. survey instrument 
that was sent is shown in Appendjx B. The survey .was conducted between 
October 1981 -and May 1982. There were 691 questionnaires returned. The 
J. E.G. made no attempt to strStify the sample by state or by region. 
Galifornia provided 322 respondents, Massachusetts provided 190 respondents 
and there were an additional 179 respondents from the other states. 

The firms that returned the surveys were generally young and produced 
a variety of high technology products. The J. E.G. indicated that semi- 
conductor firms dominated the sample. However, tel-ecommuni cations, research. 



aerospace, chemical, and medical instruments 


are also represented in the 


sample. - Table 2 shows the types-of industries responding. 


TABLE 2 • ' 




INDUSTRIES RESPONDING TO J.E. 


.G. SURVEY 




Responding 


Semiconductor 


29.5% 


Telecommunications 


12.8% 


Research » 


9.4%^ 


Aerospace 


8.5% 


, Chemical 


2.8% 


Medical Instruments 


7.6% - 


Other 


29.4% . . " 




100.0% 

1 t 



SOURGE: Location of High Technology /Firms and Regional Economic Development , 
A Staff Study of the Subcommittee on Monetary and Fiscal . Pol icy of 
( the Joint Economic Committee of Congress of the United States, 
June 1, 1982. 
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Respondents most frequently listed their products to be computer- re la ted, 
specialized measurin-gjnstruments, and advanced guidance systems. 

These Qompanies se'rved national and international markets as illustrated 
in Ta|)le 3. The responding firms i/dicated there 'had been no'^ignif icant 
change in their markets over the past five years. 

; , ^ * 'TABLE 3 ' . ^ 

GEOGRAPHICAL MARKETS OF J.E.C. RESPONDENTS 



redominantly International 34.0% 

- Predominantly National ' 62.2% 

Predominantly Regional ' 2.3% 

. . / Predominantly In-State 2.5% 

— : \ — ^ - ^ ■ ''■ — ; — 

SOURCE: Location of High Technology Firms and Reljional Economic Development , 
A Staff Study of the Subcommittee on "Monetary, and Fiscal Policy of 
, . the Joint Economic Committee of Congress of the United States, 
• June 1, 1982. 

— " V ■ 

Table 4 indicates the size of the responding firms. It is noteworthy 



that 


over 214'fi-mis (31%) had fewer than 


50 employees, and over 518 firms 


(75%) 


reported 500 or fewer employees. 


« 




V 






TABLE 4 






EMPLOYMENT SIZE DISTRIBUTION OF 


J.E.C. RESPONDENTS % 




Employees 


. — . — . _ ,_ _. . y 

Percent 




. • 0"^ 50" 


31.0% 




51-- 100 


14.0% 




• ' * 101 - 500 1 


30.0% 




501 - 1,^000 \ 


7.0% 




1,000+ 


18.0% 



SOURCE: Location of High Technology Firms and Regional Economic Development , 
A Staff Study of the Subcommittee on Monetary and Fiscal Policy of 
the Joint Economic Committee of Congress of the United States, 
• June 1,1982. 

There were over 276 respondents that indicated they were single-plant 
firms. However, 193 did indicate they had six or more" plants and permanent 
offices. Table 5 shows the number of plant locations of respondents. 
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TABLE 5 ♦ 
NUMBER OF PLANTS OF J.E.C. RESPONDENTS 



Number of Plants Percent 



1 40% 

2 13% 

3 ' •'9% 

4 . 6% 

5 . 4% 
6+ . • 28% 



SOURCE : Location of High- Technology Firms and Regional Economic Developnient , 
A Staff Study of the Su.bcommi ttee on Monetary and Fiscal Policy of 
the Joint Economic Committee of Congress of ttie United States, 
June J, 1982. 

In general, the typical respondent to the survey is a small /young, high 
technology firm with fewer than 500 employees operating in one plant. The 
company serves a national or international market and is Tikely to be in elec- 
tronics-, telecommunications, research, aerospace, or medical instruments. 
The* report stated that annual ^ales are likely to be'between $1 'million and ' 
$10 million. 

The J.E,C. survey separated factors, that influence choice of a region 
from factors that influence choice &f a location within a region. Firms 
were asked to rate 12 factors that were thought to influence regional pre- . 
ference. 

Labor skills and availability were rated higher than labor costs. A 
r-egion's tax climate was listed as the. third most important factor. 

As the following table indicates, respondents were asked to rate each 
attribute as "very significant, significant, somewhat significant, or no 
significance" with respect to their Joc-ation choices. The percent of very 
significant and significant resppnses were added together to obtain an 
index of overafl Importance. ~ 

A ""catchrall" category, "other" received comh»ents by 84 of the respondents 
Although this might bq expected for a "catch-a.ll" category, the written 
responses were bunched around only two concerns. First, where the founder 
of the company was born was often listed as a significant "other" factor in 
the location choices. Second, public attitudes toward business were also 
frequeij^ly cited as an "other" factor in the survey. 

• •• • • , . • " • 
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TABLE 6 

FACTORS THAT INFLUENCE THE REGIONAL LOCATION 
CHOICES OF JiE.C. COMPANIES 



Percent Significant 

Rank Attribute or Very Significant 



— ~ T- 

1 


^ Labor skills/availability 


89.3% 


12^ 


2 


Labor -costs 


72.2% 




3 


Tax climate within the region 


67:2% 




*- 4 


Academic institutions 


58.7% 




5 


Cost of living 


58.5% 




6 


Transportation 


58.4% 




7 


Access to markets " C 


/ 58.1% ' 




8 


Rfegfonal regulatory practices 


49.0% 




9 


Energy costs/availability 


41.4% 




10 


Cultural amenities 


36.8% 




11 


Climate 


35.8% 




12 


• Access to raw materials- 


27.6% 


\ 



SOURCE: ° Location of High Technology Firms and Regional Economic Development, , 
A Staff Study of the Subcommittee on Monetary and Fiscal Policy of 
the Joint Economic Committee of Congress of the United States, 
June 1. 1982. ' f , 

As tW following table indicates, once a region was selected, thi respon- 
dents were asked, to rate factors that influenced their loceition choice for a 
particular state. Availability of technical workers was the prime concern. 
Professionals such as engineers^and scientists tend to be more mobile than 
technical workers. Once a region is selected by a high technology firm, the 
state and, local tax struccfcire moved to a second place ranking in the decision 
making process. Community attitudes toward business ranked third when it was 
•time to select a state or city.' State and local taxes do make a difference 
to high technology industriesy^ There are basically two reasons which can be 
explained in an oversimplified manner. If the tax is placed on the business, 
1 eswnoney-ii left to invest in new technologies. The tax on a business 
reduces the rate of return on investment. The tax on employees leaves less 
after- tax income and can make it more difficult to keep or recruit skilled 
labor. What really happens is that some high technology industries^ have to 
pay more to their <^ployees to offset state and local taxes, whichvmeans a 
higher operating cost for the firm and again less return on investment. It 
is noteworthy that like the more traditional industries, high technology 

■ ' / 
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firms prefer a loc^'on that is supportive rather thin antagonistic, and ' 
they like'^to be recoghized. for- th^' contribution to the community (e.g., 
creating jobs and adding^to the tax base). Table 7 illustrates the factors 
influencing locational choices. 

TABLE 7 ' ' , ■ . ^ > s 

FACTORS THAT INFLUENCE THE LOCATION CHOICES 
OF J.E.C. COMPANIES WITHIN REGIONS 

Percent Significant 

' Ra"k , .or Very Significant 



1 

- 


Avai labi 1 ity of workers .f 
Skilled 
Unskilled 
Technical 

Professional ^ 


96.1% 
, 88.1% 
52.4% 
96.1% 
87 . 3% 


2 


'. state and/or local government 
tax structure 


■ 85.5% 


3 


Lommunity attitudes towards 
business 


.81.9% 


4 


Cost of property and construction . 


7.8.8% 


5 . 


Good transportation for -people 


76.1% 


6 


Ample area for expansion ^ 


75.4% 


7 


Proximity to good schools 


70.8% 


8 


Proximity to recreational and 
cultural opportunities , ■ 


61.1% 


9 


Good transportation facilities for 
materials and products 


56.9% 


10 


Proximity to customers 


46.8% 


11 


Availability of energy supplies 


45.6% 


12 


Proximity to raw materials and 
component supplies 


35.7% 


13 , 


Water supply 


35.3% 


14 


Adequate waste treatment 
facilities 


26.4% 



SOURCE : Location of High Technology Firms and Regional Economic Development , 
A Staff Study, of the Subcommittee on Monetary and Fiscal Policy of 
the Joint Economic Committee of Congress of the United States, 
June 1, 1982. ■ 




Current and Future Plant Distributions 
by Region 

s 

\ 

T|ie 691 hig^h technology firms that responded represent 1,831 plants and 
permiinent offices currently In operation. They indicated that they intefnded- 
to nearly double the number of facilities by 1986. Table 8 shows the number 
of planned expansions by geographic region. 

TABLE 8 ' , 

ACTUAL AND PLANNED DISTRIBUTION OF HIGH TECHNOLOGY PLANTS 
AND PERMA^T OFFICES. BY REGION, 1981 to 1986 

V 



* 

Regions 


(1) 

Percent 
Distribution 
of Existing 
Plants . 


(2) / ■ 
Percent 
Distribution 
of Planned 
Plant Additions, 


(3) 
Percent 
Distribution 
of Future , 
PI ants ,""^86^ 


(4) 
Percent 
Change in 
Col umn ■I2& 
Column 3 




New England 


16.8% 


15:5% 


16.3% 


-3.0% 




Midwest 


7.2% 


10.2% 


9.6% 


33.3% 




Mideast 


10.5% 


8.2% 


9.5% 


-9.5% 




Southeast 


7.2% 


10.1% ^ - , 


8.4% 


16.7% 




Southwest 


9.3%,' 


11.4%, 


10.2% 


9.7% 


A- 


Mt. & Plains ' 


5.1% 


^ 6.370 


5.6% 


9 . 8% 


Far West 


24.1% 


18. 1% . 


21.6% 


-10.4% 




Overseas 


10.7% 


• 14.2% 


12.2% 


14.0% 




Canada 


3.5% 


3.4% 


^ 3.5% 


■ 0.0% 




Latin America 


2.2% 


1.4% 


1.8% 


-18.2% 




South America 


1.5^ . 


1.2% 


1.4% ' 


-6.6% ' . ' 




Total Plants & 
Permanent 
Offices 


1,831 


1,329 


3,160 


72.5% 





1. This is the distribution that would prevail if plant expansion, closure, and 
, location plans over the next five years are realized. ' • 

2. Projected percent change in the regional. distribution of high technology plants 
and. permanent offices from 1981 to 1986. 

SOURCE: Location of High Technology Firms and Regional Economic Development , 
A Staff Study of the Subcommittee on Monetary and Fiscal Policy of 
the Joint Economic Committee of the Unijed States, June 1, 1982. 
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One objective was to gain insight into the reasons behind shifts in 

> 

high technology industries, from regions of high concentre. tions of these firms 
to regions of low concentrations/ The second objective lyas to gather infor- 
mation on a regional basis that can be used to determine|if a particular 
state or local area has the potential to be successful i|n high technology 
industrial development. , k 

TABLE 9 

J.E.C. RESPONDENTS' PREFERENCES FOR EACH FiEGION 
BY REGIONAL ATTRIBUTE 



New Far Mid- South- ' South- Mt. .& Mid- 
Rank Attribute Eng. West east east west Plain east' 

1 & 2 Labor cost/- ' • . 

availability - 36.3% 32M 34.6%' 75.2% - 68.5% 53.2% 43.0% 



1 & 2 Labor 



productivity "^9.2 53.7 4L8 ^ 54.6 . 63.1 63.2 ' 53.7 



3 A^ax climate within 

^ the region 8^ 22.8 17.-3 91.2 ' 86.3 ' 68.7 31,5 



\ 



4 Academic . - 

Institutions 96.6- 93.0 79.9 28.9 41.3" 27.2 68,0 



Cost'of living ' 13.2 9.1) 22.9 90.6 76.^ ,72.2 , 49.6 



6 Transportation 7^ . 69.9 73.8 43.0 48^ 31.7 66.0 

7 Access to market 76.5 ' 81.5 76.1 42.3 53.2 • 30.6 62,7 



8 Regional regula- . - 

tory practices 16.0' 27.1 25.1 72.9 71.7 56.9 35.2 



9 Energy costs/ 

availability ■ 10.5 46.0 21.1 74.8 70.7 — ' 49.3; 29.9 



10 Cultural 

amenities 90.9 '87.1 • 75.2 18.8 . .31.0 20.3 .41.9 



11 Climate 21.4 93.2 20.8 62.1 82.7 50.5 11.6 

12 Access to raw 

s 



materials 64.0% 71.3% 64.6% ^41.1 % 51.9^, 37.9% 61.- ^ 



/o 



Respondents were asked to rate each attribute as "excellent, good, average, poor." 
Each attribute index was calculated by aggregating percent of excellent and good 
responses for each region. 

A Tpw preference rating is indicated by a double line and a high rating by a single 
li'nfe. Ratfngs that are not underlined represent intermediate scores for that 
attribute. ^ y 



The New England, Far. West, and Mideast regions received a poor rating 
on four of the five most important factors that seem to determine the loca- 
tion, of high technology companies. Academic institutions did receive a high 
rating in all three of these regions. Ttiose same regions received high pref- 
erence ratings for the relatively unimportant attribiites for high technology 
firms. ' • , 

The Mountain and Plains states received good ratings on four of the five 
most Important locational factors from the firms that were surveyed. When 
considering academic institutions, howev.er, the survey ranked universities 
/in the Mountain and Plains region as the lowest in the nation. This would 
indicate that perhqips the biggest obstacle to the recruitment of high tech- 
"nology industry to Kansas is the perceived low quality of the regions 
academic institutions. The findings of this study indicate this commonly 
held perception'to be erroneous; The following section of this report pre- 
sents the results of the renowned Gourman Report which ranks Kansas grad- 
uate' ins ti-tutions among the nation's elite. 
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THE UNIVERSITY'S ROLE IN FOSTERING TECHNOLOGICAL DEVELOPMENT 

4 

This section details university actions which can put Kansas in a com- 
petitive position to develop high, technology activities. The sec ti oh de- 
scribes: 

- the benefits of high technology development to ''industry and 
university, 

- the research capabilities in Kansas academic institutions, 

- the nature of support for university research in Kansas, , . \ 

- the types of research specialization in Kansas, and ^ 

- what Kansas universities must do to attract high technology. 

The- link between the university and innovation is a direct one. Basic 
-research -(expTaration-for-^ndn/efifixatidTi-dfiTew^-id " 
things) is the most important component of innovation, and most basic re- 
search done in the U.S. is conducted in a university setting. Due to the 
fact that industry funds most of its own basic research and the federal 
government funds most university basic research, industry and the univer- 
sity can be characterized as being isolated from each other. Both sides 
have a great deal to gain from- cooperative relationships directed at re- 
search and innovation. The university can provide industry with needed 
basic research, while industry can provide the university with the fdtiding 
it desperately needs to maintain academic standards. 

Under the "New Federalism" policy, states and localities must assume 
a greater share of ttie responsibility for economic development. Included 
in this policy is funding for research in universities, which can fuel 
growth in high technology industries. Universities in the state feel finan- 
cial stress. They are definitely interested in developing closer ties with 
the private sector to assure funding. Due to the fact that the state's 
universities are so dependent on the state legislature, they are naturally 
concerned with the state's attitude toward assuming a greater 'share of the 
responsibility for carrying on research and development activities, 'which . 
provide additional avenues for industrial development in Kansas. 
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Research and development activities provide universities several bene- 
fits. They provide relevant experiences for university faculty and students 
A.lso, patent and license income from inventions can significantly add to a 
university's income, while providing an incentive for industry to fund re- 
search. The university stands to improve itself by linking with industry 
in a number of ways: funding of research projects, joint research ventures, 
training in applied fields, industry-funded fellowships and scholarships, 
equipment and general grants, and increased opportunities for faculty con- 
sulting. At the same time, industry benefits from these inventions because 
it does not have to maintain all of the fixed costs related to research. 
These benefits are the incentive for industry to fund research. Refer to 
Appendix D for a detailed discussion of research relationships between 
-universities and industry. ' 

The university also offers industry continuing education opportunities, 
extension services, as well as special courses and training programs. A 
number of universities which have strong ties with industry provide "indus- 
trial associate" programs, which allow industrial scientists and researchers 
an opportunity to view first-hand the research going on at the university. 
•Industry also derives an invaluable benefit from access to faculty con- 
suiting on a variety of highly technical subjects. 

) 

Research Capabilities 'in Kansas Academic Institutions 
44 

A recent report has referred to the biotechnology industries as the 
greatest potential for large scale high technology development' in Kansas. 
This view is generally validated, although a number of specific research 
advantages in Kansas must be closely examined. Universities in the. State of 
Kansas conferred a total of 13,353 master's degrees and 1,617 doctoral de- 
grees from the 1977-78 school year through the 1980-81 school year (4-year 
31 

period). KU and KSU -combined conferred approximately 57% of all master's 

and 99% -of all doctor's degrees. In the high technology disciplines, these 

/ ■ ■ ". ■ 
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two universities accounted for approximately 75% of all master.'s and 97% of 
all doctoral degrees. The following tables present a listing of nrasters 
degrees and doctorates in general areas related to high technology. 

TABLE 10 

MASTER'S DEGREES CONFERRED IN KANSAS BY UNIVERSITY 
(1977-1978" through 1980-1981) 

















Wash- 




Program Classification 


KU " 


KSU 


wsu 


ESU 


•I'SU 


FHSU > 


burn 


Baker 


.Agribusiness, Ag. Sciences, 


0 


325 


0 


0 


0 


0 ' 


0 


0- 


Ag. Production' 


















Engineering & Engineering 


306 


274 


93 


0 


76 


0 


0 


■ 0 


Related Technologies 


















Life & Physical Sciences 


321 


185 


66 


66 


48 


47^ 


0 


0 


Health Sciences 


203 


27 


125 


0 


0 


37 


0 


0 " 


Math & Computer Science 


11 


116 < 


21 


14 


22 


11 


0 


0 


HIGH TECHNOLOGY TOTAL 


'907 


921 


305 


80 


146 


95 


0 


0 


Business & Management 


529 • 


120 


164 


122 


83 


47 


0 


. 0 


All Other Programs 


2,941 


2,140 


1,488 


1,371 


1,089 


657 


67 


• 75 


TOTAL MASTERS DEGREES 


4,377 


3,187 


1,9&7 


1,573 


1,318 


7^^ 


67 


75 


% State Master's Degrees 


32.8 


, 23.9 


14.7 


» 11.8 


9.9 


6.0 


5.0 


5.6 


% State Hi -Tech Master's 


36.9 


31.1 


12.4 


3.3 


5.9 


3.9 







SOURCE: Kansas Legislative Research Department, "Number of Graduates ,Receivi ng Degrees 
or Other Recognition at Kansas Institutions of Higher Education, 1977-78 to 
1980-81,"- April 1982.- ' . • 



TABLE 11 

DOCTORAL DEGREES CONFERRED IN KANSAS BY UNIVERSITY 
(1977-1978 through 1980-1981) 



^ , Program Classification 

» 


- KU 


KSU ' 


WSU 


Agribusiness, Ag; Sciences, 


0 


99 


0 


; Ag. Production 








^ "Engineering & Engineering 


50 ' 


42 


3 


Related Technologies 








Life & Physical" Sciences 


241 


113 


4. 


Health Sciences 


22* 


0 


10 


Math & Computer Science 


14 


31 


0 


HIGH TECHNOLOGY TOTAL 


327 


285 


17 


Business & Management 


13 


0 


0 


All Other Programs 


635 


340 


0 


TOTAL DOCTORAL DEGREES 


975 


625 


17 


■ ' % State Doctoral Degrees 


60.3 


38.7 


1.1 


% ^tate Hi -Tech Doctoral 


52^.0 


45.3 


2,7 



SOURCE: Kansas Legislative Research Department, "Number of Graduates Receiving Degrees 
or Other Recognition at Kansas Institutions of Higher Education, 1977-78 to 
1980-81," Aprff 1982. 
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The tables on. the preceding^'age identify general areas of relative 

strength in the state's universities at the graduate level. Several reports 

have been published in the last decade rankinjg university academic programs 

at the departmental level. One of the most widely-used studies in the 
76 ' 

Gourman Report , publishefd in 1980, which ranks both graduate and under- 
graduate programs in all ijlajor fields of study.' Rankings are developed from 
an analysis of faculty and student research, library facilities, and curric- 
ulum. Since high technology industry is basically .dependent on graduate 
institutions J an analysis of the Gourman Report graduate rankings is in order. 

Science 

The state's universities are particularly strong in many areas of science 
The University of Kansasyand Kansas State University are rated 9th and l5th 
in the nation, respectively, in their graduate entomology program. In botany, 
KU ranks 28th while KSU ranks 42nd. Both universities also rank in the elite 
in bacteriology and microbiology. The University of Kansas is rated by. 
Gourman as being in the top 40 graduate institutions in biology, biochemistry,' 
geology, geojjraphy, computer science, 'and astronomy. The KU Medical School, 
ranks 39th in the nation, while the KU Pharmacy School is ranked 30th. .V 

Engineering . 

Kansas State University ranks 14th in agricultural engineering, 22ntl in 
industrial engineering, and 34th in mechanical engineering. The University 
of Kansas ranks in the top 40 in electrical engineering, chemical engineering, 
and aerospace engineering. While the Gourman Report did not rate graduate 
programs in aeronautical engineering, the Wich.ita State University program is 
nationally recognized. 

Business 

-f ■ 

The University of Kansas MBA program is ranked 43rd in the nation while 
KSU's agricultural economics program is ranked 19th. 

23 -.^ 
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Graduate science and engineerinci programs that have successfully linked 
with high technology indus-trial development rank similar to Kansas and Kansas 
State (Utah, Rensselaer, Purdue, North Carolina). Since the research find- 
ings indicate the existence of nationally renowned science and engineering 
research programs to be the most significant variable in the locational 
decision process of high technology firms, it appears that Kansas has the 
potential for high technology development. 

The preceding rankings are for general fields of study. More detailed 
analysis provides areas of specialization within these fields. For example, 
one of the areas of specialization available in the KU Department of Medici- 
nal Chemistry is "physiceW and chemical approaches useful in preventing 
chemical breakdown of drug substances." Kansas, has a comparative advantage 
over other states in a number of scientific and engineering areas of spe- 
cialization. A number of these are indicated in each university's summary 
of research capabilities of faculty and other research staff. 

Existing Areas of Specialization in Kansas Graduate Institutions 

On-campus Vvisits were made, to KU, K-State, and Wichita State to deter- 
mine the nature of research specializations relating to industry. Assuming 
that the state must initially specialize in specific areas where it already 
has a comparative research advantage over other states, the following spe- 
cialties represent areas of immediate potential. 

Kansas State University 

• Kansas State University has a grejit deal of contact with the agricultural 
industries, primarily through the commodity groups rather than directly with 
manufacturers. Under the School of Agriculture, four departments are involved 
through the Agricultural Experiment Station (AES). Research is conducted in 
four basic ar,eas: photosyntn^sis, biological nitrogen fixation, genetic 
.vulnerability, and protection .against biological hazards. 

. The AES ha$ competed successfully' for grants in all of these four areas, 
through the departments of. biochemistry, -biology, entomology, and plant pa- 
thology. The AES seeks to bring more departments into competition for grant? 
in these areas of research. * . ' 
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•Recent research developments include new crop variety development, study 
of wood for fuel, control of southwestern corn borer, grain dust in feedstuffs, 
screening wheat protein, fuel from agricultural wastes, control- of musk 
thistle, cereal fortification and nutrition, bacterial endotoxin, insect chem- 
ical reception, and the role of wheat flour lipids in baking. In the future* 
genetic engineering, water resource management, reduction ofpesticide appli- 
cation, and alternative energy are major areas for gi^ant activity in the AES. 
^Kansas State University officials state that the scope of agricultural ^research 
could be enhanced If the national agricultural commodity councils' check-off 
program^ were to allocate a higher percentage of funds into research. 

The Engineering Experiment Station (EES) functions in a capacity similar 
to that of the Agricultural Experiment Station, ':The College of Engineering 
has a publication summarizing the areas of speci'^alization of its faculty and 
service laboratory researchers. Specialties exist in-«very engineering depart- 
ment: agricultural, chemical, civil, electrical, industrial, mechanical, 

32 • 

nuclear, and the service laboratories. 

The above mentioned research areas do not include all areas of KSU with 
solid potential for high technology devel oppf^ent. The Departments of biology 
and biochemistry work through the AES in ar^^as of applied research. Research 
specialties aTso exist in botany, bacteriology, microbiology, and entpxfology. 
The computer science department also offers potential for high technology ^ 
development. The graduate business progif5e,m and agricultural economics pro- 
gram add to the ability of KSU to develop links with high technol(^y industry. 

University 'of Kansas 

At the Lawrence campus,-, the areas currently receiving the most support for 
research from combined sources are pharmaceutical chemistry and electrical 
engineering. The University of Kansas ranks in the elite group of graduate 
programs (i.e., top 50 in the Gourman Report ) in the areas of electrical 
engineering, computer science, entomology, biology, bacteriology/microbiology, 
botany, bipchemistry , chemical engineering, geology, geography, ^aerospace 
engineering, astronomy, mathematics, business 'administratiofi, economics, 
medical, and pharmacy. The university^ is world famous for research -in 

pharmaceutical chemistry. 

i 
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The University of Kansas has compiled a campus-wide summary of the 

81 * 

research capabilities that "relate to industrial applications". .This summary 
briefly describes each staff member's research capability that might be of 
'interest to industry. The summary -includes approxima,tely 50 faculty, many 
with dual areas of specialization that relate to high technology industry. . 
The departments of physics, chemistry, electri eal engineering , business, 
chemical , and- petroleum engineering, architectural engineering, systematics 
and ecology, physiology and cell biology, aerospace engineering, space tech- 
nology, biochemistry, medicinal^ chemistry, pharmaceutical chemistry, phar- 
macology and toxicology, and pharmacy ar€ represented. In addition, the 
University Transportation Center, Remote Sensing Laboratory, the Kansas 
Geological Survey, the Energy Research C|enter, and th^" Water Resources 
Institute are included in the summary. ♦ 

Kansas Uni versity\' s strongest link with high technology industry is the • 
Pharmacy School's ties with Merck Laboratories, a locally based pharmaceu- 
tical R&D firm that locate^ in Lawrence primarily due to the strength of 
the Pharmacy School. The electrical engineering program also has a large 

^ ^ h 

volume of funding for researcji from the private sector. 



Wichita State University ^ 



is not as^diversif i( 



The overall scale of research activities at WSU is not as^ diversified 
as the research programs at KSU and KU; however, in mechanical engineering, 
the volume is competitive with the other two universities. Existing links 
with industry include electrical engineering and aeronautical engineering 
ties to the local aircraft industry (which also contracts for use of the 
Beech Wind Tunnel on campus). Most of the aeronautical engineering depart- 
ment support, however, comes from NASA. Wichita State University's patent 
policy is more attractive to faculty than those at KU or KSU ^in that it 
offers an opportunity for the individual ta derive more financial reward 
for Innovation. - ■ . 

Similar problems are encountered among each jof the .three maior univer- 
sities. in dealing with the private sector. Common problems include: 
(1) lack'' of dialogue between the universities and industry on the nature of 
research to be underta^ken by each, (2) lack of first hand information on 

26 ' " . " 



ERIC . V . o4 



industry's problems, and Q) the limited amount of resources available to 
strengthen the science and engineering graduate programs. 

Federal Support for Scientific Research in Kansas 

State of Kansas* with approximately 1.04% of the U>.S. population, 

receives less than its "share" of federal dollars to science and engineer-_^ 

ing. academic programs. In 1978, less than 3/4 of 1% of federal dollars for 

academic science and for research and development in higher education came 

,into Kansas. .The universities vyith large scale engineering and science 

research programs stand to get the bulk of remaining federal dollars, while • 

most universities getting lesser amounts now from the federal government^ 

84 

will be left out in the future. |he 1978 figures listed below are indi- 
cative of the level of federal funding to Kansas institutions over the past 
several years. ==^^^n::r^-^~.:::^ — 



Of the 12 states in the central U.S. (see list below), Kansas ranked 
7th in total federal dollars received- for academic sci^ce in 19/8.^^ Wheji 
adjusted- for population iize, Kansas ranked 6th in federal support for aca\ 
demic science with a total of $12.66 per capita acquired. The average 
nationwide was $17.47. v , 

/ . M . 

TABLE 12 

TOTAL FEDERAL DOLLA-RS FOR ACADEMIC SCIENQE, 1978 • 
12 SELECTED STATES 





State 


Total $ 


1. 


Texas 


$208,571 


2. 


Missouri 


81,925 


3. 


Colorado 


71,951 


4. 


Minnesota 


71,547 


5. 


Iowa 


42,573 


^. 


Louisiana 


32,893 


7. 


Kansas 


* 29,907 


8. 


Oklahoma 


23,785 


9. 


Arkansas 


17,631 


10. 


Nebraska 


16,858 


11. 


North Dakota 


7,930 


12. 


South Dakota 


6,304 



SOURCE: National Science Foundation, "Federal Support to Universities, 

Colleges, and Selected Non-Profit Institutions, Fiscal. Year 1978," 
1980, ' . ■ 



TABLE 13 

FEDERAL DOLLARS FOR ACADEMIC StfENCE* PER CAPITA.f 



12 SELECTED STATES \ 


f 




State 


$/Capita ^ 




1. 


ColoV'ado 


$24.90 


»• 


2. 


Minnesota 


M7.55 




3. 


Missouri 


'16.66 ' . « 




4. 


Texas 


14.66 . 




5. 


Iowa 


14.61 




.6. 


Kansas 


12.66- 




7. 


North Dakota 


11.30 




8. 


Nebraska 


10.74 


9. 


South Dakota 


9.14 




10. 


Oklahoma 


7.86 




11. 


Louisiana 


7.83 




. 12. 


Arkansas 


7.72 



SOURCE: National Science Foundation, "Federal Support to Universities, 
Colleges', and Non-Profit Institutions, Fiscal Year 1978," 1980. 

Of the top six states on the list, all have at least one graduate 
institution in science and engineering that ranks in the top 50 nationally 
according to the Gourman Report . None of the six selected states ranking 
below Kansas in federal 'support for academic science per capita have any uni- 
versity in the elite category in overal 1 -science and engineering graduate 
programs. Kansas, then, had the lowest per capita acquisition of federal 
dollars to academic science of the six cervtral states which have "elite" 
research universities. 

Kansas' universities were dependent on HEW for approximately half (50.5%) 
of federal support for academic science. Another 20.6% came from USDA, 10.4% 
from the National Science Foundation, 4.1% from the Defense Department, and 
3.6% from NASA. The nearly $30 million in federal funds acquired by Kansas 
universities and colleges for academic science was dominated by KU (over $18 
million) and KSU (over $11 million). ' ' 
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TABLE 14 

FEDERAL DOLLARS TO ACADEMIC SCIENCE IN KANSAS, 1978 

University 0^ Kansas $18,082,000 60.5% 

-Kansas State University ,11,072,000 37.0 

• Wichita State University 319,000 1.1 

All Other Institutions 434,000. ^4- 

State Total $29,907,000 100.0% 

SOURCE: National Science Foundation, "Federal Support to Universities, 
Colleges, and Non-Profit Institutions, Fiscal Year 1978," 1980. 

The destination of federal dol^lars for research and development is 
about 50% to life sciences, with engineering a distant 2nd. At the Univer- 
sity of Kansas, 64.4% of all federal R&D grants go to life science re- . 
search, with 8.8% *o social iSciences and 8.5% to engineering. 

The federal government has been the major supporter of basic research 
in the past, although the roles of government and industry are changing sig- 
nificantly. In 1978, industry paid only 2.7% of the bill for all ' uni versi ty 
basic research (exluding development), with 72% of thg„bill paid by the 
federal government, 19% from state and local public sources, and 7% from 
non-profit institutions. 'Despite a great deal of concern^ith the loss of 
federal dollars for non-defense academic science research in tjie -first year - 

of the Rfeagan Administration, prospects remain good that "over the life of 

' 8 
the Reagan Administration there will be reasonable growth' in R&D funding." 

*• ^ • ^ " 

What Universities Must Do To Attract High^echnology Industry - 

\ The traditional industrial location factors have some degree of appli- 
cability to high technology industries. The most important factors are 
availability and cost of skilled labor, the local economic development atti- 
tude, quality of general education, and the quality of the graduate school 
in a specific field. ^ Hfgh technology industry, by definition,' requires a 
location where new ideas arc e^xplored and developed and old ideas are made 
obsolete (in short, basic research). Since over three-fourths of all basic 
research conducted in the U.S. is done by universities, it follows that close 



*C1 



29 

37 



/ 



ties between high technology firms and the university will allow quicker 
innovation of new ideas, to the financial benefit of the firm as well as 
the university. 

The role of the applied fields of the university in regional economies 
is generally underestimated. Aside from jobs provided by the university 
and the amount of money brought in from outside the region, the university 
develops human resources, through educating students on region-relevant 
problems, enhancing the economic development potential of the region. The 
problem in Kansas has been that highly skilled individuals in many areas of 
science and. engineering have little opportunity in the Kansas work force. 

The potential for attracting high technology industry to Kansas is 
enhanced by the state's strong rating on the "most significant locational • 
factors. Kansas has strong graduate institutions, with areas of research 
•capability._welJ-js.u.i.ted-J:Q Indus Wal _iip.pLi.c.at±on^_. Kansas^ a has a 

strong primary and secondary educational system, although ^these facts are 
not perceived by high technology entrepreneurs . The cost of, labor in 
Kansas is generally lower than in other states, and the tax climate is 
favorable. The local economic development climates are favorable in 
several cities in Kansas that have high tecTinology potential. 

With favorable ratings on the"basic factors relating to hioh technology 

development, the lagging factor as far as the state's potential comes down 

to a perception (by persons both inside and outside the state) of the calibre 

R NN VV 

of the research capabilities of the state's major universities, ' A 
joint promotional effort involving communities, univers.i ties , and the 'State, 
concerning Kansas' ability apd willingness to accommodate high' technology , 
is crucial. « • ' 

The most important advantages offered high technology industry by. 
universities are: recruitment of university graduates as employees, avail- 
ability of university programs to further the education of personnel, avail- 
ability of skilled technicians a graduate department wel T-es tabl i shed in 
the specific field of research',, and some sort of grant-processing entity 
that can relate to corporate needs, , 

« 
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The state's major research universities can provide a more suitable 
climate for high technology development by expanding engineering research 
and innovation capabilities. The goal of attracting high technology indus- 
try into Kansas depends a great deal on enhancement of basic research pro- 
grams in areas of existing specialization. Pursuit of this goal, as stated 
by the National Commission on Research, must be done without subversion 
of proper university purposes or hazards to university academic freedom. 
The Commission suggests, however, that these potential problems are^manage- 
able and that university-industry relationships are necessary in order to 
strengthen the innovative process, strengthen the universities financially 
and academically, and improve the rate of advancement in U.S. technology-. 

As stated bV officials at KU, K-State, and Wichita State, there is a 

need to promote the importance of research strengths that presently do 

: . ■ . ■ A ^ 4- R,NN,W 

exist in Kansas relative to the process of economic development. 

There* also needs to. be a better communicative network among Kansas industry, 

government, the legislative and the general public. on how these strengths 

can benefit .the state! ■ » 

If the state's graduate programs are to provide a. credible base for 
high technology development, it way be necessary that programs with indus- 
try link potential be enhanced. This modification would require a universal 
understanding and acceptance of the role of graduate programs and their ' 
importance to the industrial -development of the state. The universities 
and the state must take a more active role in publicly promoting the con- 
cept of uni vers ity- industry relationships. 

It is apparent that the state's "graduate school.s have areas of special- 
ization relative to each other as well as ar^as where both are strong. The 
state must continue to preserve a degree of specialization among univer- 
sities in narrow fields of ..study» in order to avoi'd the unnecessary expense 
of duplicating highly»specialized equipment and to enhance industry-link 
potential as much as possible. 

Industry Incentive • . 

The university must be willing to work out agreements on research pro- 
jects with industry. A problem that must be addressed is the difference in 

s 
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the nature of research between universities and industry. Academic research 
is normally "-unstructured" with wide'dissemination of results. Industrial 
research focuses o*? developing a product or process, creating a strong pa- \ 
.tent position, and developing commercial applications, with restricted / 
dissemination of results to the scientific community. A compromise on thejief 
divergent traditions is necessary if university and industry are to collab- 
orate, in research and development. " - 

Corporations entering into research projects with the university should 
be allowed major input in^ the direction of research at the. outset of the 
research project. Patent rights to prCducts which will be consumed by the 
\general public must generally remain with the company if it is willing to 
pay a fee to license ttie technology; results should be disseminated by the 
university to the entire business community. 

Several potential hazards to the university exist in developing coopera- 
ti-ve research relationships with industry, all basically related to loss of 
-academic freedom in the form of more structured re"search aimed at high tech- 
nology fields of study. It is the university's charge to preserve the aca- 
demic environment while securing links with industry which will support the ^ 
university. , ' , " 

Each university that- wishes to get involved in the high technology arena 
must establish a mechanism for financing investment in salaries, equipment, 
and research projects. Officials at all three insti^tutions visited are 
generally satisfiegl with currejit conditions, although some improvement was 
desired, especially at KU. ' . - 

The university wishing to develop and/or enhance research relationships 
with industry should develop a cooperative research poHcy which should be 
communicated to all research personnel. Research personnel should also be 
provided with legal g^idaVice ar\d be informed. of the risk of delay of publica- 
tion of research results due to potential patent applications (while indus- 
tr^ must give up some of its proprietary security). (An agreement -between 
Exxon ^and MIT has proven effective in handling these problems. University 
professors are given long^-term support front Exxon, free of red tape, with ' 
20%. of their sponsored research time to use in investigating whatever they 
wish, and 80% investigating Exxon's specified problem. MIT has first rights 
to patents, with Exxon receiving royalty-free rights to use" patents) . - 
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The university must allow industrial scientists . to participate in a 
capacity that will afford them the, ability to put the research findings 
into the innovation stage. This problem has restricted the number of coop- 
erative research agreements . between industry and the universities. 

The basic means of developing science and engineering programs in the 
state would involve (a) recruiting and retaining outstanding research faculty, 
and (b) keeping scientific instrumentation and equipment up-to-date. It is 
the consensus of the literature as well as research officials of all three 
major universities in the state that attracting nationally renowned faculty- 
provides a base for full development of a research 'program. 

" A' ' 

Faculty Incentives 

• 

In Kansas, as is true nationwide, science and engineering faculty are 
being -attracted by the private sector (e.g.. Geology professors lost to oil 
companies). In addition, a number of universities committed to high tech- 
nology development have attracted outstanding faculty (e.g., KU recently 
'los't one of its outstanding microbiology professors to East Carolina 
University — see Appendix t). While the state's universities cannot com- - 
pete with huge salaries offered in the private sector, it should offer enough 
incentive for those dedicated to academics to come to the state. 

A nationally or linternational ly renowned professor will tend to attract 
funds for research and equipment to his or her department, will attract a 
support research faculty who wish to work ^iround the leading faculty member j 
and will attract top students. The increase in patent royalties will aid 
the university financial ly. i ^ ' 

High technology industry ,wi 1 1 be attracted to outstanding professors 
in science and engineering. Once leading faculty are present, equipment 
and general grants, industry- funded projects, joint research projects, 
and new research programs will follow. (Ample consulting opportunities in ~ 
the geographic vicinity of the university are one of the prime attractions 
in recruiting outst4,Qding faculty in any area of science, engineering, or 
business. > j ^ . • . • 
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several types of incentives could aid in the recruitment (or retention) 
of outstanding research faculty. One of these incentives involves flexibi'lity 
of the university to offer competitive salaries to these outstanding profes-"" 
'^t3<s. In addition, the university could offer a bonus to the principal investi- 
gator^ vho lands a sizeable research grant. This proposed bonus would have, to 
be significant enough to encourage leading faculty to go af4:er grants., not 
only for their own research, but for supplying other departmental faculty 
with research opp^ortuni ties. The acquisition of major grants by one faculty 
member often supports several others in the department, and is naturally an 
attractive force in development of overall department faculty. 

In. the areas of science and engineering, it is becoming commonplace for 
established universities to offer "start-up" funds to new faculty. These 
funds are used by new faculty to obtain equipment they need to conduct re- 
search. The Research Equipment Commi ttee of KU reported this to be a 
necessity in recruiting new faculty. 

Perhaps the most a university could do for an outstanding research pro- 
fessor is to guarantee -consul ting relationships, primarily through develop- 
ment of high technology in<^ustry. This can only occur, however, once indus- 
try is present. In addition to this-, a bonus for grant acquisition, the dis- 
tinguished professor pi^^g||iam, and offering financial rewards for outstanding 
research should be expanded. 

A number of additional incentives could be considered by the universities. 
For example, aissistance in transportation to consulting opportunities, guar- 
anteed research assistants, and assistance in publishing results could, be 
strong attractive forces for recruiting and retaining outstanding research 
faculty. 

Modernization of Scjf^ntific Equipment 

Updating of -■'scientific equipment is the second crucial area of univer- 
sity development of science and engineering research programs. Graduate 
programs with outdated equipment will lose faculty, students, and research 
dollars. Kansas universities have primarily relied on grants received by faculty 
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to provide -scientific equipment, in addition to limited state support. 
According to the KU Research Equipment Committee, for example, the condition 

of scientific equipment has eroded research programs, diminished the ability 

82 

to attract quality faculty, and in general handcuffed research efforts. 

The KU Research Equipment Committee surveyed the major (over $50,000 per 
item) scientific equipment needs on campus, and identified a shortage of 
approximately $4.6 million in equipment for existing research programs. The 
following actions are derived from the Committee's recommendations, and 
generally apply to all graduate universities; ^ 



- Strengthen the advocacy base of campus service laboratories by 
developing a coordinated plan for budgeting equipment and 
personnel needs. 

- Use existing potential financing mechanisms for bringing scien- 
tific equipment up-to-date. 



Other Means of Strengthening Science and Engineering Programs 

Aside from faculty salaries, bonuses, and consulting opportunities, the 
state's universities can continue to encourage research through three addi- 
tional methods, none requiring major funding from public sources. 

(1) Direction of a higher percentage of major patent royalties to 
the source of the patent. Currently^ KU and KSU have patent 
policies in which the university (Tonducts the patent process 
and. acquires over 95% of royalties generated. In the case of 
sizeable potential royalties, the outstanding professor might 
be attracted by an opportunity to participate more on his/her 
own in the patent process. By allowing a higher percentage of 
royalties to be returned to the source, the net result should 
be more total reserach dollars coming into the university. 

(2) The universities should also assist in the effort at allowing 
more industry write-offs for donations of scientific equipment 
to the university. Recent improvements have been made at the 
national level; more are needed. Such credits help not only 
to provide modern equipment to the university, but also help 
industry's ability to purchase new equipment. 
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(3) Kansas State University officials can encourage the state 
agricultural comodity councils to provide more funds for ■ 
■ ^research in Kansas. " 

The state's universities can continue to attract outstanding high school 
^students by conducting *on-campus science fairs, and can attract outstanding 
baccalaureates in science and engineering by providing information on colleges 
wifch large undergraduate science and engineering programs. 

The "industry-university technology transfer symposium" is a very effec- 

ft 

tive means of linking industrial research needs with university capabilities. 

2 

^ recent symposium at Tulsa, Oklahoma pro'ved successful in allowing several 
universities (including KU and KSU, as identified in Appendix F) to describe 
their research capabilities in-Metail to the right audience -- firms needing 
the type of research capabilities available at those universities. 

Officials from all three major universities in the State felt that a 
series of industry-specific packets describing the state's research capa- 
bilities in narrow areas of specialization would be very helpful in attract- 

n MM y 

ing high technology firms. For example, one packet listing the re- 

search personnel, specialties, equipment, and other facilities available 
within the state in the area of environmental engineering, directed at the 
right audience, would be valuable in recruitment. 

Of vital impontajice is establishment of one or more engineering research 
centers whicfi provide an environment where research, development, and manu- 
facturing can occur through a close association with academic research pro- 
grams. Given that the one major role of the state university's research is 
to attack problems eTicountered in the state, the engineering research center 
could serve as a mechanism for identifying and directing university research 
activities. 

The state's universities should become Involved in investigating the 

84 

National Science Foundation's future establishment of Technology Centers, 
and continue to work through the Kansas Congressional delegation, .which 
assists in establishing vital industry-university linkages for Kansas. 
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. The universities must also be willing to assist the local community as 
well as the state in the recruitment of hifl;|i technology firms, by indicating 
what they can do to help the industry meet its needs in setup and operations. 
Exhibiting cooperation between the university and the community is a very 
important factor in high technology industrial' recruitment. 

"Another key factor is the ability to provide sh'lled labor by academic 
program adjustment, including expansion or redirection of extension programs! 
The skilled labor problem is often (and erroneously) thought of as a chicken- 
/"'egg situation, i.e., the prospective industry needs skilled labor to fill its ^ 
needs, while potential employees need relevant job prospects before acquiring 
special skills. In Arkansas, for example, both state vocational trainingY^o- 
grams and university engineering programs have been adjusted to accommodate 
major high technology firms. The University of Arkansas-Little Rock has made 
a series of strong commitments to industry, providing skilled technicians and 
giving students relevant experience at a skill applicable within the Little 
Rock ^irea. In .a few years, a university without an engineering program has 
developed into a high technology center of significant magnitude. 

This study concludes that universities in Kansas must play a critical 
role in the development of high technology industry. In places that have 
been successful in the high technology arena, universities have strong re- 
search programs, faculty, and federal support for academic science. Kansas ^ 
rates highly on these factors. 

A comparison of activities of states that have implemented actions rela- 
tive to high technology development yields the following conclusions: 

- There a sUfeng relationship between successful high technology 

. industrial development and nationally "elite" graduate programs in 
science and engineering. 

- The factors that make strong research programs relate to faculty, 
equipment, curriculum, and grant structure. - 

- Kansas has these basic ingredients needed to compete in the high 
technology game. ( 

- The state developed these ingredients without a major consciousness 
toward high technology development. 
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The changing nature of support for universities requires action 
by the state to provide university- industry linkages. 

Competition for faculty will increas:^, and if quality faculty 
already present are to be retained, the state must offer incen- 
tives accordingly. 

In short, the state cannot afford inaction. 



Based on these conclusions, it is, recommended that: 

1. In preparation for the FY 84 budget, KDED develop a program to 
serve in a cata»lytic role between industry and the universi ties 

. of the state in order to foster cooperative research relation- 
ships. 

2. Dunng FY 83, KDED complete an inventory of graduate research 
programs in the state relative to high technology industry. 

3. During the 1983 legislative session, KDED develop and implement 
a strategy to bgtter inform the Kansas legislature of university 
research specialties and equipment, programs and personnel needs 
as they relate to high technology development." 

4. During the 1983 U.S. Congressional Session, KDED and the univer- 
sities encourage the Kansas Congressional delegation to seek to 
improve the potential for universi ty- industry linkages by increas- 
ing federal tax write-off^ for donations of scientific equipment, 
examining the agricultural commodity checkoff programs, and 
exploring the possibility bf a National Science Foundation Tech- 
nology Center in Kansas. 

' 5. During FY 83, each university establish cooperative researcli 
policies to be more ift turfe with industry's needs: allowing 
industrial input into research programs, stressing long-term 
coiranitments by industry and faculty, allowing more structured 
reseiirch toward commercial applications. 

6. As an ongoing policy, universities provide enough ' flexibili ty 
in academic programs to be in tune with the needs of high tech- 
nology firms considering location in the given community. 

7. In preparation for FY 84 budgets, each university assess scien- 
tific equipment needs of departments and non-departmental ser- 
vice labs and.^/ormulate plans to eliminate any deficiencies. 



8. During FY 83 and FY 84, KDED prepare industry-specific research 
capabilities packets. 

9. As an ongoing policy, university personnel become more involved 
• in recruitment efforts aimed at high. technology industry. 
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10. DMring FY 83, KDED conduct an industry/university transfer con- 
ference, in conjunction with all universities in the state. 

11. During FY 83 and FY> 84, KDED and the universities prepare a 
strategy and conduct a promotional campaign, to inform Karfsans 
pf the importance of current research activities, the financial 
state of the universities, and the potential- for high technology 
(development in the state. 
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COMMUNITY CONSIDERATIONS IN FOSTERING 
RESEARCH AND TECHNOLOGY DEVELOPMENT" 

This section describes the research findings with regard Ho what a 
community should consider in order to encourage high technology industries 
to locate or expand within its jurisdiction. The purpose of this section 
is to: 

- List the benefits to a comnunity of high technology industries; 

r 

- List the several essential standards that a community should 
meet in order to attract high technology .industries; 

- Describe the community's role in recruiting high technology 
industries; 

- Explain why Kansas communities are becoming increasingly attrac- 
tive to high technology industries and identify those Kansas 
communities that show a high potential in attracting such indus- 
tries; and, 

- Recommend actions by KDED to assist communities in implementing 
a program. 

0 

"Recently many state and local government^ have entered" 
into competition with one another for the nation's high 
technology companies. Statje and local governments are 
revamping their institutions to provide an environment 
more conducive to the growth of the high technology " 

industries . . ." . 

Because of the very nature of these specialized businesses with their highly 
paid professional staffs and their research emphasis, they are prime recruit- 
ment targets./ ^ ' 

Community Benefits 

- ■ ■ '4* 

The benefits that can be derived to a community by the presence of. high 
technology industries are substantial. From the communi^'s-perspedtive,. the 
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targeting and development of high technology industries makes sense in that 

In the United States such industries have increased product,ivi ty tv/ice as 

fast as low- technology firms aVid hay^e expanded employment nine times as fast. 

As a result, these high technology industries demand and usually get the 

27 

location they desire. 

Summary of Key ComiTiunity Criteria 

There ar*e several standards that are considered when high technology . 
industries determine whether or not to locate or expand within a particular 
community. These factors (in no rank order) are listed below. 

a. Community Factors; 

1. Proximity of a suburban area, 

2. Availability of moder'ately priced housing, 

3. Existence of a quality education system, and 

4. Social and cultural offerings. 

b. University Factors: 

1. Existence of a graduate school with a significant research 

program, # 
.2. Strong graduate departments in crucial areas, 

3. Library resources, and 

4. Availability of extension education programs. 

c. Geographic Factors; 

1. Proxiil^ity to a jet airport, 

2. Proximity to an urban area, and 

3. Climatic and environmental features. 

d. Economic Factors: 

1. Availability of labor pool with desired skills, 

2. Proximity to markets, 

3. Availability of inputs, 

4. Existence of a base of complementary research and develop- 
ment industries; and 

5. Proximity to other, company facilities. 

e. Site Factors: Kf ' ' 
1. .Flexibility for expansion* 

.' 2. Piroximity to University, 

3. Proximity to residential areas, and 

4. Availability of roadways and utilities. . 
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In addition to these. standards, several other factors have also been 



recently identified as important criteria for making location decisions. 
They include (in no rank order): 



Labor Costs 

Tax Climate . ' 

Cost of Living 
Regulatory Practices 
Energy Costs/Availability 
Community Attitudes Toward Business 

\ 

Community-ixg Role 

The historic role that communities have played in the overall process 
of development and maintaining advanced technology research centers has been 
diverse. At the Purdue Industrial Research Park in West Lafayette, Indiana, 
community support was simply applauding the efforts of the university; at 
the University of Utah Research Park in Salt Lake Gity, Utah, it came in the 
form of the public provision of utilities and roadways; and at the Greater 
Ann Arbor Research Park, in Ann Arbor, (Michigan, the city and chamber of 
commerce were the primary development forces. 

If a community is committed toward the establishment of high technology 
industrial development it should bewilling to: 



1. Be visibly supportive of high technology development; 

2. Assess locaT needs and characteristics in order to realistically 
target recruitment efforts. Consideration must be given to 
available utilities, labor pool, housing stock, transportation 
network, etc.; ^ 

3. Make requested and needed information quickly available to 
inddstrial prospects and clients; 

4. Work with developers to help cV'eate and implement an. industrial 
research center; . . 

5. Provide essential community infrastructure services; and, 

.6. Reduce the uncertainty in the permit process so that companies 

4 ^ 

understand what is required ^of them. . > 

In many instances where communities have been successful in recruiting 
high technology industries they 'have played a secondary role to the principl 
location attraction a nearby engineering and scientific research- oriented 
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i university. Thus, it is almost Imperative that a close community/university 
working relationship be maintained throughout the industrial recruitment pro- 
cess. Neal Pierce in a June 15, 1982 commentary entitled "High-Tech Boom 
Carries Political Surprises" states "The single most important factor 
that draws a high-tech center is a nearby university with a high quality 

or 

engineering school . . Technology companies seek close proximity to . 

educational and engineering research institutions for many vital reasons. 
It is important for companies to locate in a region where educational re-* 
sources provide skilled and educated technical personnel, as well as 
opportunities for cooperative institutional research. Additionally, part- 
time educational opportunities for employees are an important fringe benefit / 

36 

toward career development. If properly utilizedi higher education will 
play the major role in helping a community or region attract high technology 
firms. Thus^, the recruitment of high technology industries to a particular 
area shoul^d not be considered a community effort nor a university effort but 
a combined community/university effort. 

Future Outlook for Kansas 



There is a growing tendency for high technology companies to look 
seriously at the Midwest, Southeast, Southwest and the Mountain and Plains 
States (Kansas is one of the Plains States) for future company expansions. 
The primary reasons for this departure is that the high" technology indus- 
tries in the' already developed high technology centers (New England, Mid- 
east, and the Far West) are being constrained by shortages of skilled labor, 
high taxes, housing costs, congestion, and insufficient room for expansion. 
Thus, in Kansas' effort to recruit high technology industries, it is recom- 
mended that a promotional campaign be developed and targeted to specific 
desirable industries descri bi ng . the virtues of. Kansas' skilled labor force, 
lovf taxes, moderately prSced housing, lack of congestion, and company expan- 
sion possi^il ities. 

The Kansas communities which have the greatest potential in recruiting 
high technology industries are those which can most adequately meet the 
factors previously outlined* While many of the factors are intangible and 
others are very difficult to quantify there are at least nine factors that 
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can be easily measured. Chart No. 3 illustrates these measurable factors 
for Kansas communities of more than 10»000 population. Each factor on the 
chart was given equal weight. The higher the number of X's corresponding ^ 
to each community, -the greater the opportunity of a particular community to 
recruit a high technology. firm. Lawrence, Kansas City, and Wichita rank 
the highest with a score of eight, Manhattan ranks second with a score of 
seven; and Overland Park ranks third with a score of six. 

Ultimately, any strategy for high technology development is going. to 
have community action as its foundation. In all probability, any high 
technology industrial development project Undertaken within the State of 
Kansas will be developed within the jurisdictional limits of a community. 
It will rely on the community's tax base for infrastructure and upon its - 
people for a labor force. 

The research undertaken during the course of this study indicates that 
there is no universally successful procedure that has been employed by local 
organizations. Successful research parks have been ini tiated,.by private 
corporations, chambers of commerce, universities as well as by local govern- 
ment. Any industrial development endeavor has a better chance of success 
if a high degree of. coordination .is established among applicable entities 
at the local Jeyel. Therefore, it is recotmiended that: 

1. During FY 83 KDED personnel be assigned to work directly with 
local entities to act in a coordinating role to initiate action 
in the following areas: Lawrence, the Kansas City Metropolitan 
Area, the Wichita Metropolitan Area, and. Manhattan. 

2. During FY 84 KDED personnel be assigned to provide direct assis- 
tance to communities to develop high technology ihdastry. 



*NOTE: Research undertaken during this study indicates that a city popula- 
tion of 10,000 is a minimum threshold to be able to' provide the 
needed support functions and services required to sustain high 
technology industry. The purpose of this community /factor ranking 
procedure is not to exclude any Kansas community from consideration' 
by high technology industries but only to illustrate those cities 
in Kansas that might be more prone to attract such industries,., 
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STATE GOVERNMENT ROLE IN FOSTERING 
RESEARCH AND TECHNOLOGY DEVELOPMENT 

^ This sectTSn^details research findings concerning state activities that 
have occurred and are occurring to encourage industries involved with re- 
search and technology. The purpose of this section is threefold: 

- describe Kansas history relating to the pomotion of reseaVch 
and technology; 

- describe programs that other states use to encourage research 
-and technology development; and, - 

- identify feasible alternatives for Kansas to use in fostering 
, . rfe^earch and development activities. 

. The first part of this section is a chronological description of the' 
Kansas history of research and technology development. The information relies 
not only on documents detailing research pursuits but aTso interviews with 
■persons who have been involved' in these activities. 

The second part is a listing of other states' programs that encourage 
growth of high technology industries. Current program categories are iden- 
tified. Examples are provided to illustrate the range of involvement of the - 
50 states. 

4 

The third part is a brief analysis of how Kansas ranks with other states, 
in emphasis and range of involvement of state pr6grams. Recommendations are 
provided as an indication of dirlection for further action. 

Research and Technology Development: -jn Kansas: 
A Chronology of Events , and Activities 

« - . ■ — Tt — . 

4 • ' • 

The necessity of research and technological dey.elopment within Kansas 
was recognized as early as 1943. In February of thrat year the Kansas, Indus- 
trial-Development Commission published Outline of Program of Applied Indus- 
trial Research . The report was a plea for $200,000 of state funds to be 

'46. ■ . - 
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used in starting several research projects in Kansas. The rationale was to 

get techniccfl jobs established within Kansas for the returning World War II 

veterans. The report identified feasible research activities for Kansas to 
30 

pursue. 

f 

Even though a public concern for encouraging research and technology 

deverlopment was in evidence as early 'as 1943, state involvement was not 

apparent until the early 1960's. In 1961 the Legislature created the 

Governor's Economic Development Committee. The commi ttee -publ ished ten re- 

,ports on the various economic sectors of Kansas, as well as a report on 

24 

recommendations. (See Appendix G) There were five major recommendations. 
In general, these recommendations were to: 



- establish the Office of Economic Analysis; 

- establish the KansaS Department- of Economic Development; 

- establish the Research Foundation of Kansas; ^ • ' 

- 'form a stat^ economic finance' authori ty; and, 

- expand the vocational education programs of the state. 

In 1963, the Office of Economic Analysis.,, KDED, and the Research Founda- 
tion of Kansas were established by the Legislature. The purpose of the founda 
tion was to receive and dispense research funds granted to universities. In 
addition, the foundation had three main responsibilities: encourage expansion 
of existing research and develop new research at state lEini varsities i assist 
the universities in obtaining research funds from public and private sources; 
and, correlate the research programs of state universities with state depart- 
ment programs. 

Funding for the foundation lasted until the late 1969's. One of the 
foundation's contributions was a series of annual reports and various ' " 
other reports that identified the research industries of Kansas and the 
universities' research programs. The Research Foundation Act was abolished 
by the Legislature in 1974. 

The Research Foundation Act originally had the support of state univer- 
sities because it was viewed as a funding, vehicle for research. The Kansas 
State Chamber of Commerce supported the Act since the foundation was to serve 
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as a centralized authority for receiving research grants and distributing 

them to appropriate universities engaged in such research. The political 

problems of such expectations and lack of consensus for the mission of the 

B R K JJ 

foundation have been identified as major reasons for its demise. * * * 

A renewed interest in research and technology development has emerged 
in Kansas since 1981. In October of that year. Governor John Carl in es- 
tablished a Task Force on Capital Formation for the purpose of reviewing, 
evaluating, and recommending state initiatives to increase capital avail-- 
ability for Kansas businesses. Of the six recommendations transmitted to 
the Governor, one dealt specifically with a mechanism to provide capital 
to business entrepreneurs in Kansas, Legislation was proposed during 
the 1982 session but was not enacted 

During the winter and spring pfV4j82, a Presidential Management Intern, 
George Morning, working with the SmalrBusiness Administration undertook a 
study for KDED. The result of that study was the report. Preliminary Study : 
Attracting and Developing High Technology Industries in Kansas . This report 
reestablishes the notion that Kansas has a good potential for industries that 

are engaged in new technologies, especially in the areas of biotechnology 

44 

and aeronautics, 

^^As a result of the renewed interest in research and technology develop- 
ment, five KDED staff members were directed to study the current potential 
for high technology industries and research activities in Kansas, This re- 
port is an accounting of the study results. Details of other state's efforts 
follows. 
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States' Involvements in Fostering 
Research and Technology Development 

About half of the states in the U.S. are actively involved in fostering 
high technology and growth industries. In general, though, state government 
involvement has only recently appeared. Although research and technology 
development activities have been occurring since the late 1950's and early 
1960's, these activities have largely been the results of private industry 
and/or university efforts. The one prime example of state government involve- 
ment in promoting technology industries is North Carolina. The Research 
Triangle is a result of the early efforts of North Carolina's Governor Hodges*, 
who was a primary supporter of the research park'concept. The park was pri- 

DD nil 

marily developed with private industry funds. 

. More than half of the states have research parks; many haye more than 
one. Most of these research parks were established in the early 1960's. 
The table on the following page identifies which states have these facilities. 
Notice that most of those states with research parks are also recipients of 
large federal research grants and have high percentages, of employment in high 
technology industries. Examples of this are: California, FloricS, Illinois, 
Maryland, Massachusetts, Michigan, New Jersey, N^w York, Ohio, Pennsylvania, 
Texas, and Virginia. California, Massachusetts, and North Carolina are 
examples of -states that have high percentages of employment in high technology 
industries but do" not currently receive a large amount of federal research . 
funding. 

Most of those states that are active, whether they receive federal or 
private funding, provide state incentives and/or state programs aimed at 

fostering high technology development. California provides a good example 

^-r- — '75 ' 

of active state fnvi^Tvement. Current California programs include the 

following: 

r 

- The^ California Commission on Industrial Innovation: founded in 
'1981, is an 18 member group of business, academic, and labor 
leaders who "are enlarged with producing a strategy to maintain the 
state's economic strength through, industrial innovation; 
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TABLE 15: STATES' PROGRAMS IN TECHNOLOGY DEVELOPMENT 





Research 
Park, 
Date^ 
Founded 


% Federal 
R&D 
FY 78* 


?^U.S. High 
Tech Fmi) 
1979+ 


Sta te 
High- 
Tech 
Forum 


State 

Fi nanci no 

P roQ rams 


State 
Res earch 
Prna r^ms 


State 
Trai n- 

It U 1 i 1 

i no 
Pro . 


Al dbaina 


1961 


1 9 












.Alaska 














— • 


Arizona 


1962 




X ^ 






1 QRn 




Arkansas ■ 




5)1951-70 








xz) 1 O 
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Cal ifornia 




24 0 


X O * \J o 


1981 

XZjkj X 


\ L- J X yo X 


1 QRl 


1 QRf 


Colorado 


(6) 1956-67 


1 s 




ig7S 

XZ? 1 o 








Connecticut 




1 ? 


7 fin 




1Q7'5 IQQI 
xy / O ^ X yO X 






Delaware 
















Florida 


1 


^ 7- 


7 71 










Georqia 


(2) 1963-71 




. / o 






1 QRfl 





Hawai i 
















. Idaho 
















Illinois 


(2) 1965-68 




fi fig 








1 Q7R-7C 


Indiana 


1961 






1 Q8? 

X yO C 


1 QRl 

1 -70 X 




Q7F 


Iowa 








198? 

XZj \J (— 








Kansas 




- 












-Kentucky 


1961 











1977 

X Z) 1 1 


1 97*^ 


Lou isi ana 
















Maine 






29 











Maryland 




) 1961-71 


8.3 


1.03 




1978 


1978 1Q81 

XZ) 1 OjJLj/OJL 




Massachusetts 




) 1955-71 


6.6 


6. 13 




1978 






Michigan 


(3) 1958-64 


1.4 


2. 54 


1981 


1979 

JL / -/ 


1 981 

XZ) KJ X 




Minnesota ■ 


w.. ... 1 




2 89 


1981 

X J \J X 




1 Q8? 




Mississ ippi 
















Missouri 


1962 


3.2 






1982 


1 98? 

X Z/ \JL. 


1981 


Montana ' 










1977 

^ X Z/ / / 






Nebraska 
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Nevada 






10 










New Hampshire 






1 00 
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New Jersey 
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1 1962-70 


2 0 
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New Mexico 


2 
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3 9 
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New York 
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1981 
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North Carol i na 
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1963 197g 




1980-1 981 
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North Dakota 
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1965 


3 3 


4 46 
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Okl ahoma 


11 


1957-60 


1 













Oregon 


1963 














Pennsylvania 


(4) 1956-70 


3 9 


5 79 


J 1979 

^ X J 1 J 
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XZ)\J yj 


1 Q8' 


Rhode Island 
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South Carolina 


1959 






1981 








South Dakota 






■ 










Tennessee 




1961-74 


2.5 




1981 


1980 


1974 


198 


Texas 




1962-63 


4.2 


3.96 










Utah 


1965 




.49 










Vermont 
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1.11 
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*Blank space indicates less than 10% 
^Selected states 

SOURCE: 25,50,56,75 
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- "Energy Research and Development Project of the California Energy 

Coimiission: founded in 1975, is an agency that works to achieve 
technological breakthroughs; 

- The State Assistance. Fund for Energy of the California Business 
and Industrial Development Corporations: founded in 1981, is a 
program that makes loans to small businesses involved in develop- 
ing and marketing new alternative energy technologies; 

- The Office of Appropriate Technology: founded in 1976, is a 
program to develop technologies that rely on natural cycles and 
renewable sources of energy; 

- The Micro Electronics Innovation and Computer Research Opportu- 
nities Program: founded in 1981, is a cooperative program be- 
tween state government, industry, and universities to facilitate 
and expand basic and applied research in microelectronics and 
computer science; 

- The California Worksite Education and Training Act: enacted in 

1980, provides for training at the worksite; 

- The Pension Investment Unit: founded in 1981, is a program in 
the Governor's office for the purpose of exploring means of 
investing more capital in businesses and industries engaged in 
significant technological Innovation; and, 

- The California Innovation Development Loan Program: founded in 

1981, is a program to provide innovative financing to technology, 
based firms for product development. •* 



It was discovered that state programs are concerned with four types of 
activities: public/private forums; linking university research with tech- 
nological innova,tion; increasing training of technical personnel; and 
financing technological innovation. Other states that have extensive pro- 
grams are: Arkansas, Illinois, Indiana, Missouri, North Carolina, and 
Tennessee. A complete listing of states' programs is provided in Appendix H. 

Research undertaken during this study indicates that there is no con- 
sensus as to the relative importance of state incentives and programs upon 
locational decisions. While there are many adamant proponents of state 
incentives, others do not agree such as a representative from the California 
Manufacturers Association who commented that such programs will not make or 
break a locational decision. He indicated that the three main criteria for 
increasing high technology firms in California are: to upgrade university 



60 



faculty and salaries; to make available reasonably priced housing; and to pro 

N ' 

vide energy subsidies for industries. This apparent lack of consensus is 
supported by a soon to be published report from the Joint Economic Committee 
of Congress. Preliminary information from a national survey of high tech- 
nology firms indicates that respondents were about equally divided as to the 

MM 

significance of state and local incentives. These same respondents indi- 
cated that there are definitely some actions that state and local governments 
can undertake to encourage business expansion. These are: to cut red tape, 
to reduce taxes, and then to offer financial incentives. Regardless of this 
exhibited lack of consensus, it^ems apparent that when all other factors 
are equal, a locational decision could hinge on the availability of state and 
local incentives. 

Kansas vs. Other States : 
The Race for Research and Technology - ' 

r 

There is presently considerable interest throughout Kansas to encourage 
research and technological development in Kansas. The state must improve its 
efforts to participate in the development of a statewide program to promote 
financing, research, and training programs in technology development. A num- 
ber of studies have identifiefd existing high technology firms and appropriate 

57 24 43 

research programs in Kansas. ' ' There needs to be a continuous and 
organized effort by leaders in the public and private sectors to develop and 
implement a comprehensive plan. There are both short term and long term 
activities that the state should support and encourage for such development 
in Kansas. Any state activities for this effort should be with the coopera- 
tion of university and private industry leaders.. 

This study has indicated that if Kansas is to be competitive with other 
states in this region it has to initiate action. Neighboring states have 
begun to take action as evidenced in Appendix H. Thus it is proposed that 
these recommendations take place prior to FY 84. 
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It is recomnended that: 



1. The Governor establish a special committee of state business 
leaders, university leaders* state government officials, and 
legislators to study this staff report and establish prior- 
ities for development strategies for high technology indus- 
trial development. The California Commission on Industrial 
Innovation and the Michigan High Technology task force pro- 
vide models for such a task force in Kansas. Details of 
these two task forces are provided in Appendix H. Staff 
support should be provided to the committee. This special 
committee should be convened in the fall of 1982 and address 
the following concerns prior to the 1982-83 legislative 
session so that the committee might advocate legislation it 
deems necessary: 

- skill expansion and modernization through secondary 
education programs, higher education programs, and 
vocational-technical education programs (for example, 
see the Illinois Industrial Training Program in 
Appendix H) ; 

« 

- research ^»nd development links between universities 
and industry (such as the Missouri Research Assis- 
tance Act and the Wisconsin University Industry ' 
Research Program described in Appendix H) and through 
technical assistance programs (such as the Georgia 
Advanced Technology Development Center described in 
Appendix H) . 

- capital availability through financing mechanisms 
involving state and private sector participation 

(such as. the Indiana Corporation for Innovation | 
Development aind the Missouri loan Guarantee Authority 
detailed in Appendix H): and, 

- tax laws and regulations that are impediments to 
growth of high technology industries. 

2. The Govej^nor, along with members of the special committee, 
"lobby" the Kansas Congressional Delegation to get legisla- 
tion encouraging research and technology development — as 
well as to get additional federal research and development 
funds for Kansas universities. 

3. Kansas be represented on the National Governor's Association 
"Task Force on Technology Innovation" and be prepared to 
attend their upcoming meeting during the fall of 1982. 
Kansas must continue to actively participate in order to keep 
informed of what other states are doing to promote research 
and technology. 

" 53 
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4. The Governor convene a conference on high technology for 
Kansas firms in order to provide an arena for communication. 

5. The Governor direct KDED to target all current assistance 
programs to high technology industries. 

Examples of this targeting include: use 50% of FY 83 KIT 
funds for high technology firms (those that have at least 
10% of their employment in research); target FY 83 Cavalry 
missions to areas of the country with concentrations of ' 
high technology industries; (Invite members of the special 
committee and/or key university personnel to go along); 
add a research and development column to the KDED Report 
to provide a communication mechanism for university and 
industry activities occurring in the state; make a supple- 
ment to the KDED Report that summarizes the findings of 
this study. 

Additionally, it is recommended that the following action be taken prior to 
FY 85. It is recommended that: 

1. State general funds be provided for the "capitalization" of 
research organizations existing at KU and KSU to enable them 
to act as non-profit corporations for their universities with 
private industry clients. ' ■ 

2. The Governor direct all state "departments to give priority 
attention to the geographic areas of Kansas that are pursuing 
high technology developments. Especially important are any 
infrastructure development projects and maintenance projects. 

3. The Governor and /egislature direct KDED to undertake the follow- 
ing projects and/or programs: 

- an advertising and promotional campaign directed toward 
out-of-state high technology firms; 

- an increase of KIT funding to allow a separate amount to 
be directed for use by high technology firms; ' ^ 

- a promotional packet highlighting the universities' research 
^ programs, to be used for prospective firms; 

\ ' ■ " 

-\ develop several promotional pieces on specific research 
•strengths of Kansas; . , 
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- provide one or two additional staff for a new technology ■ 
development section (their responsibilities could include 
technical assistance to Kansas entrepreneurs in technology 
development, identifying associations and foundations as 
potential research grant donors, identify large corpora- 
tions^ that have significant research'lprograms in similar 
categories as Kansas research and approach them for re- 
sear<^ grants, and develop and maint|iin a listing of Kansas 
gradtrates of universities with degrees in high technology 
fields). 

4. The Legislature financially support those research programs at 
Kansas universities that have national ranking and recognition. 
Support should include .upgrading faculty salaries and/or more 
use of distinguished professorships, purchase of equtpment 
and other such types of support as identified in the section 
of the report dealing with university participation*. 

if 

-1 

The findings of this study indicate that actions should.We pursued 
immediately; maintaining the status quo will result in falliiS behind the 
rest of the country* It is a nationally recognized fact that technology 
development is the key to economic growth during the 1980 's and 1990' s. 
The plains states do not currently have any well-known research parks; 
therefore, the field in this part of the nation. is wide open.^ The recommen 
dations in t;his report are feasible for Kansas. With reasonable targeting 
of efforts, and limited state funding, Kansas can continue to develop its 
research strengths to their potential. 
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R&D Scoreboard 1981 
Business Week 
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A research spending surge 
defies recession 



, Spending for industrial research and de- 
velopment surged in 1981 even though 
Companies were feeling the pinch of re- 
cession. The 776 companies included in 
BUSINESS week's annual RAD Scoreboard 
spent more than $32 billion to develop 
new products- and processes in 1981, or 
15.1% more than those same corpora- 
tions spent in 1980. That tops last year's 
inflation rate by a substantial six per- 
centage points. 

The 1981 increase continues an up- 
trend in research and development that 
started in the late 1970s. A growing con- 
cern that a slump in spending could cost 
the U. S, its technological edge prompted 
many industries to deepen their commit- 
ment tA R&D, Companies turning out 
computer peripheral equipment and pro- 
viding data processing services in the 
information processing industry led all 
other categories last year with a 34.2% 
increase in R&D spending, to $344 mil- 
lion. Other industrial segments posting 
sizable increases were: fuel (32.9%), oil 
service and supply (32%), steel (26.2%), 
office equipment in information process- 
ing (24.8%), electronics (21.4%), chemicals 
(21.1%), and telecommunications (20.1%). 

The 1981 Scoreboard includes those 
publicly held companies with annual 
sales of more than $35 million that have 
R&D expenditures of more than $1 mil- 
lion—or at least 1% of sales. The 1981 
list contains 32 more companies than last 



year's edition. Two industries account 
for most of these newcomers: electronics 
<including Cubic, Penril, and 0)mmuni- 
cations Industries) and information pro- 
cessing (Beehive, Tandon, NBI, Kroy, 
and Docutel). 

Spme companies— notably Conoco, 
Matathon Oil, St. Joe Minerals, and 
Beckman Instruments—are absent from 
the 1981 Scoreboard because they were 
acquired last year. Other conipanies do 
not appear because their financial data — 
extracted by Standard . & Poor's Compu- 
stat Services Inc. from lOK forms filed 
with t|ie Securities & Exchange Commis- 
sion — were not available at press time, 
RecMslon's impact Even with the sharp 
rise in real spending, some industrial 
categories posted increases that were 
less than in the previous year. Automo- 
tive R&D spending, for example, in- 
creased by only 1,3%, compared with a 
jump of 10.7% in the 1980 Scoreboard. 
Similarly, spending in the appliance in- 
dustry moved ahead by 9.9% in 1981, 
compared with a 17.9% rise in the previ- 
ous year. 

The basic pattern of R&D activity es- 
tablished over the past few years has 
not changed significantly.. Scoreboard 
companies spent 2% of sales on R&D in 
1981, for example, just as they did in 
1980. In a reflection of the recession, 
however, the companies included in the 
1981 Scoreboard spent a greater percent- 



age of profits on r&d than in 1980— 
39.3%, compared with 38.2% the previous 
year. The amount of R&D funding per 
employee also crept upward. In 1981 the 
Scoreboard companies spent $2,161 for 
each employee; the previous year they 
spent an average of $1,834. 

The top spenders in r&d have also re- 
mained stable for the past several years. 
Ford and GM still dominate R&D spend- 
ing, although their 1981 expenditures re- 
mained virtually flat compared with last 
year. By contrast. Checker 'Motors,' 
which has announced that it will cease to 
- build the boxy taxicabs with which it is 
so closely identified, boosted its 1981 
R&D budget by 77%. Electronics and in- 
formation processing companies are 
heavily represented when spending - is 
measured as a percentage of sales and 
in dollars per employee. A newcomer to 
the Scoreboard— Telesciences— holds the 
top slot in R&D in the sales category. 
Cray Research, Amdahl, and Auto-Trol 
Technology have taken the lead in R&D 
dollars per employee. 

Early indications are that the upward 
trend in r&d spending will continue in 
1982. Companies surveyed by McGraw- 
Hill Publications €o.'s Economics Dept. 
indicated that they planned to boost R&D 
spending this year by an average of 
17%. And with the inflation rate expect- 
ed to be 6.5% in 1982, the real increase in 
the next Scoreboard could top 10%. • 



THREE MEASURES OF THE TOP 15 IN R&D ^SPENDING 

IN PERCENT OF SALES 



IN TOTAL DOLLARS 

(millions) 



1. General Motors $2,250 

2. Ford Motor 1.718 

3. AT4T' 1.686 

4. IBM* 1.612 

5. Boeir^g 844 

6. General Electric 814 

7. United Technologies 736 

/ 8. DuPOnt 631 

9. Exxon 630 

10. Eastman Kodak 615 

11. Xerox 526 

12. ITT 503 

ta. Dow Chemical 404 

* 14. Hor)eywM 369 

15. HewWt-PKkard 347 



IN DOLLARS 
PER EMPLOYEE 



1. Telesciences 22,1% 

2. Kulicke 4 Sofia , . 18.9 

3. Computer Consoles . . 1 7.8 

4. Auto-Trol Technology 17.2 

6. AnrKJah! 17.0 

6. Cray Research 16.0 

7. Floating Point Systems . 15.3 

8/ Oysan 15 2 

9- Intel : 14.8 

10. Applied Materials 14.4 

11. Cordis 14.0 

12. Intergraph i3.l 

13. Teradyne ..*...>. 12.7 

14. Genrad 12.6 

15. Anderson Jacobson ii.8 



1- Cray Research 


$15,060 


2. Amdahl 


14,851 


3. Auto-lVol Technology . . . . 


14.760 


4. Telesciences 


11.130 


5. Computer Consoles 


10.677 


6. Applied Materials 


9.722 


7. Intergraph 


9.393 


8. Onyx ilMI 


9.039 


9. Apple Computer 


8.532 


10. Merck 


8.462 


•11. Roating Point Systems . . 


8.418 


12. Boeing 


8.357 


13. Intl. Ravors & Fragrances 


8.297 


14. Cado Systems 


8.226 


15. EH Lilly 


8.210 



•IikMm $1,149 mmon tp«n( by Wwttfn El^ctfic Co aod om«f toOfidiiKiM. noi f»p<x1#d m ATAT • 10K 



Dtta: Stanford A Co«npu«(a( S«rvtc«t k>c. 
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RAD SCOREBOARD 



R&D SCOREBOARD -1981 



GLOSSARY 

Sales 19dt: includes all sales^and other 
oporaling revenues. 

Sales percent change from 1980: Change 
in sales from 1980, restated, to 1981. 
Sates percent annual change: Average v 
annual change In sales^ as restated, over the 
last five years.* 

Profits 1961: Net Income t>ef ore 
extraordinary items or discontinued 
operations. 

Profits percent annual change: Average 
annual change In net Inconr^o before 
extraordinary items or discontinued 
operations, as restated, over the last five 
years.* 

R&D expenses 1961: Dollars spent on 
company-sponsored research and 
development for the year, as reported to the 
Securities & Exchange Commrssion on Form 



10-K. Excludes any experxjltures for R&D 
performed under contract to others, such as 
U.S. government agencies. 
R&D percent change from 1980: Change in 
R&D expenses from 1980. restated, to 198";. 
R&D percent of sales: R&D expenditures 
as percent of sales and other operating * 
* revenues. * ^ 
R&D percent of profits: R&D expenditures 
as percent of net Income before extraordinary 
items and discontinued operations. 
R&D dollars per employee: R&D 
expenditures divided by the reported number 
of company employees. 
Employment percent average annual 
change: Annual change in number of 
employees, using restated figures, over five 
years.* 

Data are for calendar 1981 except for those 
companies reporting on a fiscal year other 



than calendar basis, In which case the annual 
data are for the most recent fiscal year 
reported as of May 30. Companies included In 
the survey are limited to those reporting 1981 
sales of $35 million or more and R&D ^ 
expenses aniounting to at least $1 million or at 
least 1 % of sales. With the exception of 
companies in telecommunications with 
significant manufacturing or research efforts, 
no regulated utilities or transportation 
companies are included in the survey. 

•All rates of change are calculated using a log 
linear least squares method. A rate is 
indicated as NA if the rate for the first or last 
year is negative or if the rates for two or more 
years in the series are negative. 

Data: Standard & Poor's Gompustat Services Inc. 
NA « Not available 



COMPANY 



SALES 



PROFITS R&D EXPENSE 



EMPLOYMT 





19S1 


Psrcent 


Percent 


1981 


P«rc0nt 


1981 


Pircent 








Percent 




millions 


sftangs 


annual 


millions 


annual 


millions 


Changs 


Psrcent 


Porcoflt 


Dollars 


annual 




of 


from 


cliaoge 


of 


change 


of 


from 


of 


Of 


per 


change 




dollars 


1980 




dollars 


(1977-81) 


dollars 


1980 


sales 


profits 


•mployoo 


(1977-81) 


AEROSPACE 
























Atlantic Research 


93 


15 8 


30 1 


4 


36,6 


2.9 


78.1 


3.1 


82.8 


1917 


NA 


Bangor Punta 


600 


5 4 


8 7 


44 


22 7 


9.5 


-12.0 


1.2 


21.5 


833 


'4.0 


Boeing 


9788 


38 


26,2 


473 


29.0 


644.1 


10.0 


8.6 


178.5 


8357 


12.5 


^ Cessna Aircraft 


1060 






D 1 


7 ft 






A 7 




3232 


0.3 


Fairchild Industries 


1339 


47,7 


34. 9 


64 


59.5 


23.8 


130.5 


1.6 


37.0 


1276 


NA 


Gates Learjet 


565 


34.6 


24 7 


22 ' 


25,4 


10.3 


7.7 


1.6 


46.1 


' 1512 


18.8 


Qeneral Dynamics 


5063 


Sf.XJ 


1 7 R 


■to A 


7 't 






O 7 


109.5 


1678 


3.7 


Grumman 


1916 


10.8 


8.6 


20 


-3.1 


31.6 


14.6 


1.7 


154.4 


1106 


19 


LocKhaed 


5176 


164 


163 


155 


6.6 


100.0 


14.9 


1.9 


64.6 


1403 


7.3 


McOonnetl Douglas 


7385 


217 


20^ 


177 


64 


215.7 


8.4 


2,9 


122.1 


2905 


5.5 


Northrop^ 


1991 


20.3 


3.4 


48 


•65 


192.2 


106.7 


9.7 


401.3 


61^1 


3.4 


Rockcor 


59 


11 6 


22 1 


2 


26 5 


21 


57.8 


3.5 


87.7 


2070 


NA 


Sterractn « 


61 


6s 


33,5 


-1 


NA 


1,6 


11.0 


2.6 


-141.4 


1324 


NA 


TRE 


126 


5.1 


13.5 


18 


45.6 


7,6 


99.9 


5.9 


42.9 


3163 


6.0 


United Tact)nologies 


13668 


10.9 


28.1 


458 


24.8 


735.8 


11.4 


5.4 . 


160.6 


3879 




mOUSTBY COMPOSITE 


49091 


12.4 


20.9 


1666 


17.6 


2363.2 


15.9 


4.6 


141.6 


3717 


7.1 


APPLIANCES 
























Hoover 4*. 


750 


'9.7 


6.8 


-19 


NA 


8.3 


7.3 


1.1 


-44.1 


503 


-7.9 


l^4agicChef 


674 


60 


274 


16 


-6.6 


7.0 


17.9 


1.0 . 


43.3 


926 


NA 


Beece 


43 


-6,7 


4.8 


^3 


NA. 


2.8 


-5.7 


6.5/ 


-81.3 


2852 


-1.7 


Rival 


93 


6.9 


6.1 


8 


,\.3 


1.1 


11.2 


t 


14.5 


616 


1.5 


Ronson 


37 


-36.7 


1.2 


2 


4.2 


0.7 






36.6 


1540 


NA 


Singer 


2834 


1.7 


5,7 


38 


-16.3 


47.9 


4.6 


1.7 


124.7 


726 


-6.4 


Wtiiilpool 


2437 


9.5 


6.0 


135 


4.6 


34.1 


5,1 


1.4 


25.2 


1767 


-3.6 


ZeoHh Radio 


1275 


• 7.5 


7.8 


16 


17.0 


57.7 


20.7 


4.5 


369.9 


2061 


4.2 


INDUSTRY COMPOSITC 


0143 


3.6 


7.4 


193 


-0.6 


1597 


•9.9 


2.0 


6Z9 


1136 


-4JJ 


AUTOMOTIVE: Cars, trucks 






















American Molora 


2569* 


1,4 


2.2 


-137 


NA 


60.3 


16.5 


3.1 


•58.8 


3718 


NA 


ca 


267 


3.7 


11.6 


10 


29.9 


1.6 


-1.4 


0.6 


15.0 


534 


NA 


CheciterMolors 


123 


0.9 


0.8 


0 


NA 


1.0 


76.7 


0.6 


-223.7 


371 


-10.6 


Chrysler 


10622 


17.3 


-7.4 


-476 


NA 


249.7 


-10.2 


2.3 


-52.5 


2643 


-19.2 


Fold Motor * 


36247 


3.1 


-1,2 


-1060 


NA 


1716.0 


2,6 


4.5 


-162.1 


4244 


-5.0 . 


General (Motors 


62699 


6.6 


1.7 


333 


-45.2 


2249.6 


1.1 


3.6 


674.7 


3036 


-2.6 


imematkxiel Harvester 


7041 


'23.6 


2.9 


-636 


NA 


244.9 


3.2 


3.6 


-30.5 


3731 


NA 


tHOUfTRY COMPOSITE 


121717 


i.1 


-0.1 


-1965 


NA 


4645.1 


13 


3J 


•2314 


3426 


-74 
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COMMNY 



AUTOMOTIVE: Parts, 

eencMx 

Champion Parts RebuiWers 
Cummins Engine 
Dana 

Donaldson 

EjPiton 
. FrUdhauf 
Hay^s-Albion 

Modine Mfg. 
Raybeslos-Manhattan 
Sealed Power 
SheHer-^Glob^ 

Snm (A.O.) 
Standard Products 
Superior Industries lntematk>nai 



BUILDING MATERIALS" 

Ameron 
Bird & Son 
DeSoto 
GAF 

Guardsman Chemicals 
Weal Baste Industries 
insiico 

(ntercraft Industries 
fnterpaoe 

U»y Industrial Coalings 
Manvitle 
Masco 



SALES 

W1 Percent Percent 

.millions cliange annual 

of from ctiange 

dollar* 1980 (1977 -M) 

equipment 



PROFITS 

19«1 
millions 

of 
dollars 



R&P EXPENSE 



Ptrctflt 
annual 
change 

(197781) 



1981 Percent 
miiifons change Percent Percent 
of from of of 



EMPLOYMT 



fioiiirs 19S0 tales 



Dollars 
per 

profits employee 



Percent 

afinual 
change 

(1977-fi) 





Moore (Benjamin) ^ 
Owens-Corning Fiberglas 
Pratt A Lambert 
Sherwin-Williams 

Sikes 

U.S. Gypsum 
\^tspar 
Walter (Jim) 



Air Products & Chemicals 

Akzona 

Allied 

American Cyanamid 

Betz Laboratories 
Celanese 
Church AOwlght 
Cromploo Si Knowies 

Ottrex Chemlc«l Industries 
Dexter 

Diamond Shamrock 
Dow Chenr)k:al 

DuPont 
-Essex Chemical - 
Ethyi 
Ferro 

Ri«er(H,B.) 
Grace (W.R.) 
Greet Lakes Chemk^al 
Herctjiet 

HUfit(PNBpA.)Chemteal 
intt.Mlnerale&Chemk^ . 
Koppera 

Uwffrlriternationel 



1570 
1188 
6407 
3649 


10.5 
12.7 
16 1 
5.6 


14.2 
10.1 
26.6 
10.7 


126 
12 
348 
197 


180 

-5.; 

27.6 
7.4 


32.1 
32.1 
152.0 
164.1 


• 6.6 
13.9 
44.8 
15.7 


2.0 
2.7 
2.4 


25.5 
276.8 
43.7 
83.3 


. 1*404 
2184 
2611 
3923 


253 
^752 
127 
243 


18.8 
12.1 
21.6 

0.7 


T7.2 
12.9 
6.7 
^59 


29 - 
144 
6 

9 , 


19.7 
14.0 
6.0 
12.1 


7.2 
104.0 
3.0 
4.3 


10.6 
1.7 

>-7.5 


2.9 
2.8 
2.4 
1.8 


25.0 
72.2 
" 46.3 

50.7 


3279 
3525 
5365 
1716 


79 
523 
3376 
11873 


3.3---- 
-2.2 

7.3 
11.7 


W7.3 
fl4.8 

23.0 
18.8 


4 

26 
.230 
664 


)6.8 
9.2 
12^ 
HhB 


1.6 
10.7 
52.7 / 
; - 404.0/ 


30.3 
16.0 
16,5 
J28.7 


2.0 
3.6 
1.6 
3.4 


35.5 
70.5 
22.9 
71.6 


2683 
3458 
3869 
6332 


22810 
173 
1757 
702 


66.0 
13.6 
1.0 
1.0 


- 22.3 
22.3 
8.7 
14.7 


• 1081 - 
« 
^^1 
26 


T4.^7 
4 6 


2.7 
37.6 
2,4 


-0.9 
10.4 

3.2 


2.8 
1.5 
2.1 • 
0.3 


56.4 
32.7. 
41.3 
9.4 


3560 
2802 
2588 
262 


329 
6521 

150 
2718 


10.7 

;6.3 

16,6 
9.4 


NA 
12.6 
21.5 
12.6 


14 

361 
18 
136 


NA 
25.1 
14.1 
19.9 


6.0 
54.7 

4.8 
61.4 


12.9 
21.6 
18.9 
14.9 


1.8 
0.8 
3.2 
2.3 


44.5 

15.1 
26.7 
45.0 


1830 
616 
4082 
2696 


112 
1985 
2019 

aa 


52 
10.4 
46 
7.5 


11.6 
11.7 
10.5 
16.6 


4 

154 
52 
10 


-12.9 
9.4 
-8.1 
6.3 


5.8 
14.1 
16.3 

1.3 


-4.4 
58.4 
11.4 

8.6 


5.1 
0.7 
0.9 
1.5 


150.9 
9.2 
35.4 
13.0 


5563 
1330 
909 
4097 



173 
0,3 

16.3 
1.8 

NA 

^1.2 
1-1 
•5,2 

•0.3 
3.2 

-0.5 
4.3 

6.2 
NA 
-2.4 
4.1 

NA 

8.2 
18.;? 
-1.7 

•04 
2.1 
2.1 
2.4 
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COMPANY 


SALES 




PROFITS 


R&D EXPENSE 




EMPLOYITT 


A 


tfolUrs 


PMMt 

from 
1M0 


WIAIlit 

097741) 


1M1 

' mllliimt 
•1 
Mluirt 


iMMIil 

(1977-olJ 


19S1 Hnmt 
mllHoiit ckingt 
of from 
dollars 1M0 


PtItMt 
Of 

tiloi 


r^reont Dollon 


Porcotft 
aiimiat 
* ekange 

a977-kl) * 


Loctita 
Lubfteol 
MacOermid 
" Mississippi Ch#mio«l 


214 
678 
61 

392 


7.3 
-26 
6.8 


20.4 
16.5 
13-2 
M.4 


10 
92 
4 

2 


-5.4 
137 
12.0 
42.3 


5.8 

32.9 

Z.I 

1.1 


15.6 
18.5 

0. 1 

54.4 


r 

2.7 
• 3.7 
4.5 
0.3 


55.9 
35.7 

45.6 


2254 

7760 

665 


10.4 
4.1 ^ 
6.4 

3.2 


Monsanto 

McxtcxvNorwidi Products 

r4«lco Chemical 

Oiln 


6948 
958 
667 

2001 


5-7 
13.1 
8.1 

« 7.3 


11,6 
123 
11.8 
8.2 


445 

53 
81 
93 


2.5 
13.7 
12.7 
-2.7 


220.6 
24.3 

38.8 


7.9 
11.4 

V-0 

25.6 


3.2 
2.5 
4.6 
1.9 


49.6 
45.8 

^7 A 

41.8 


3844 

2312 

1911 


'1.5 
-0.6 
3.3 
NA 


Pennwatt 
PetroMte * 

Products Bosearch & Chemical 
Quaker Chemical 


1056 
297 
55 
107 


1.2 
17.1 
14.6 
14.1 


10.5 
20.6 
16.5 
13 8 ' 


- 37 
28 
3 
8 


-2.0 
170 
29.7 
114 


' 26.6 
7.5 
2.5 
4.1 


8.8 
18.1 
5* 5 . 
10.8 


2.5 
2.5 
4.7 
3.8 


72.6 
27.1 
77.6 
49.9 


2496 
3581 
3862 

4o40 


NA 

6.4 
NA 
6.6 


RetchhoCi Chemicals 
Rohm & Haas 
SCM . . 
Stauffer Chemical. . 


' 950 
1685 
1938 
1 / 


7.4 
9.3 
2-4 
1 A 


8.8' 
14.5 

9.6 


17 
93 

57 . 
ISO 


7.6 
236 
1^6 

6.2 


6.4 

76.8 
34.4 


0.6 
14.9 

' 0.7 

I') Q 


0.7 
4.1 
1.8 
2.9 


.37.4 
82.5 
^ 60.9 
ft 


1142 
5709 
1248 


-4.7 
0.8 
1.8 

-1.0 


Sun Chemical 
^ Thiokol 

Union Caft)ide 
Wlco Chemical ' 


205 
599 
721 
10168 
' 1292 


29.8 
16.5 
15.7 
1.7 
99 


16.3 
15.1 
20.5 
1 U ^ 

20.6 


7 
35 
- 37 
649 
39 


48 
24 4 

21.3 
17.1 
11.6 


6.5 
11.4 

12.5 
207.0 
16.3 


30.6 
7.5 
9.4 
24./ 
11.6 


3.2 " 

1.9 

1.7 

2.0 
1.3 


99.9 
32.3 
33.9 

41.9 

42.3 


7270 
1810 
1406 

lO/ / 

1964 


3-4 
- 3.8 
NA 
-0^ 
11.2 


" INDUSTRY COMPOSITE 


105519 


16*6 


15.5 


S590 


11.8 


2635.2 


21.1 


2.5 


47.1 


2879 


441 


CONGLOMERATES 
























Avco 

Colt Industries 
Ftggie International 

m 


2326 
2243 
770 
17306 


10.6 
3.6 
1 .4 

-6.6 


11.6 
10.0 
8.3 
7.6 


71 
110 

28 
695 


-9.7 
10.8 
20 8 
57 


25.0 
30.5 
8.4 
502.9 


46.2 
21.4 
12.4 
-0.4 


1.1 

1.1 
2.9 


35.0 
" 27.8 
32.8 
72.4 


960 

foe9 

548 
1552 


NA 

'2.4 
'2.1 
NA. 


Wdde 
LTV 

LearSiegier 
Litton Industries 


2849 
7511 

icq 1 

4936 


12.2 
30.8 
7 ^ 
16.4 


176 
30.1 
13-1 
9 f 


99 
405 

76 
312 


14 5 

120.4 
19.1 
66.9 


30.4 
40.7 
1/4 

82-8 


20.6 
2-3 

13.0 
9.0 


1.1 
0.5 
1.1 
17 


o 30.6 
10.1 
22.9 
26.6 


608 
768 
725 
1060 


5.3 
' 3.7 
-0-7 
NA 


Rockwell lnternatk>nal 
Siflnal * ' 
TRW 
Teledyne 


^ 5343 

5285 
3238 


11.7 
6.0 
10.6 


83 
124 

13 2 

9 9 


292 
214 

229 
412 ' 


1;5.5 
15 4 

too 

200 


87.2 
205.1 
91.2 
50-5 


-13.7 
22.2 
36.3 
34.7 


1.2 
3.8 
1.7 
1.6 


29.9 
95-8 
39-9 
12.2 


843 
3436 

992 
1048 


-2.6 
NA 
1.2 

-0.4 


Textron 
Unkm 


3328 
206 


-0.3 
5.1 


7.5 
15.4 


146 

5 


36 
124 


107.4 
V2 


16.5 
7-1 


3.2 
0-6 


73-7 
25.7 


2192 
299 


^.5 
NA 


' INDUSTRY COMPOSITE 


63910 


5.4 


1.1.3 


3090 


17^ 


1280.7 


8.8 


2.0 


41.4 


1343 


-0,7 



CONTAINERS 



AmencanCan 


4836 


0.5 


9 1 


77 


•9 8 


41-5 


1.2 


0.0 


- fe4.1 


' 887 


-0.8 


Bait . 


815 


167 


16.0 


29 


15.6 


7-1 


1.7 


0.9 


24.4 


713 


NA 


Continental 


. 5194 


1.5 


lOI 


242 


145 


41.0 


11-1 




16.9 


751 




Maryland Cup 


647 


11-7 


15.1 


" 30 


152 


1.0 






3.3 


91 


4.1 


Owens-Illinois 


3943 


1.0 


9.8 


154 


14.6 


28.8 




. 


\ 18-7 


665 


-6.4 


- WDUSTHY COMPOSITE 


15436 


2.1 


10.2 


533 


8.8 


110.4 


^.0 


0.8^ 


^ 22.4 


689 




DRUGS ^ 
























>jt)ex)ft Latx>ratdries 


2343 


14.9 


17.0 


* 247 


20.1 


113.7 


16.5 


4,0 


46-0 


3608 


43 


Ameflcah Home Product* 


4131 


88 


11.4 


497 


12.9 


115.4 


13-5 


2.8 


23.2 


2343 


0.2 


^American Hospital Supply 


2870 


16.9 


17.3 


147 


16.6 


52.4 


- 26-3 


1.8 


35.7 


1497 


4.8 


Baxter Traveool Lahoratories 


1504 


94 


15 8 


151 


186 


. 67.8 


18.1 


4-6 


45.0 


2293 


-0.2 


BddofT Piddnson ' 


1066 


132 


15-3 


76 


.117 


43.5 


11.1 


4.1 


57.4 


2024 


4.5 


Brislo^Myers 


3497 


10.7 ^ 


12.2 


306 


14 7 


144.0 


12-0 


4-1 


47.1 


•4034 


NA 


Chattem.-^ 


•75 


33-2 


21.3 


4 


20.9 


1-1 


7.1 


1.4 


27.5 


2059 


NA 


Cooper l.atxxatorle$ 


: 236 


:3^-7 


^20,1 


14 


12.6 


10-0 


56.9 


4i2 


69.6 


2167 


NA 


^low General o 


112 


45-3 


27.2 


8 


582 


1.7 


77.3 


1.5 


21.7 


032 


NA 


tCN Ptwmaoeuticals 


49 


-22.8 


8-3 






1.0 


73.4 


3.0 


01.3 


2094 


NA 


Johnson & Johnson 


6390 


11.6 


'16.9 


468 


17.0 


282-9 


21.5 


5.2 


60.5 


3669 


6.1 


Key Ptwmac^utical^ 


41 


74.6 


76.6 


6 


107. r 


2.0 


107.6 


4.9 


34.2 


3457 


NA 


Ully{Eli)' 


2773 


84 


15 8 


374 


13 2. 


234.8 


17.0 


8.5 


62.7 


8210 


40 


Marlon Laboratories. . . 


119 


16.5 


.12.6 


8 


84 


11.7 


19.5 


0.0, ■ 


148vT 


7021 , 


NA 


Marck. - " ■ 


2929 


7.1 


' 14.8. 


398 


10-8 


2742 


17.2 


0.4 


^ 68.8 


8462 


3.9 




3250 


7.3 


iZ2 , 


. 274 


11.2 


176.0 


10.6 


5.4 


64,6 


426? 


0^ 



COMPANY 



SALES 



RIchaittoorhVtclcs 
RoWns (A,H.) 
Rofdf Group 
Sch«w(aR) ^ 

Sch«rlnchPlouoh 
SMr1e(6.0.) 

Squtt)bCofp g 

Sterling OniQ 

Syntex 

Uplohn 

Wanw-Lambeft 



Itti HftmX PtrcMt 
miUioii dUMti amiiiii 
•f from ckiMt 
tfolian 19S0 tym\\) 



1088 
451 

362 
170 

1809 

1965 
1524 

1793 
711 
1696 

3380 



17.1 
4.3 
12.6 
24.6 

4.0 
13.9 
12.0 
14.2 

5.4 

22.7 
7.6 
-2.9 



15.7 
10.1 
16.1 
112 

19.5 
169 
23.8 
17.8 

11.5 
22.8 
14.0 
7.9 



PROFITS R&DEXPENSE 



1»tt ftttmi 

ntUloiit MWMl 

of ctoogo 

iollort (1177-ffl) 



Itti Poittot 

mllUoiit ciuMi0O 

of from 

tfotiirt 18t0 



Piftoot 

of 

MtOS 



Piltoiit 

of 
profits 



Dolion 

Mr 
omployto 



gMPLOYMT 

foreoot 
ioiiuil 
duuigo 

(1977-«1) 



63 
44 

36 
9 

179 
131 
370 
41 

130 
99 
162 
9 



19.1 
6.8 
14.9 

0.2 

3.6 
30.7 
38.5 
*10.5 

11.6 
254 

,17.9 
-45.7 



2.9 
28.6 
13.6 

1.9 

109.1 
82.4 

163.9 
95.3 

67.1 
65.5 
171.6 
114.6 



-66.9 

5.7 
20.5, 
22.1 

21.2 
18.9 
20.6 
29^ 

15.5 
20.5 
16.5 
11.5 



0.3 
6.3 
3.8 
1.1 

6.0 
8.7 
8.3 
6.3 

3.7 
9.2 
9.0 
3.4 



INDUSTRY COMPOSITE 46607 



3.5 
64.6 
36.4 

22.3 

60.8 
: 62.9 
44.3 

231.9 

. 51.5 
66.4 
94.4 

1244.7 



270 
5195 
2843 

968 

4041 

5055 
7151 
4144 

2633 
6685 
8015 
2551 



-6.5 
NA 
NA 
NA 

14.3 
-4.3 
8.6 
3.6 

'1.9 
11.7 
3.6 
NA 



9.6 



14.5 



4292 



13.2 



2450.6 16.3 



5.3 



67.1 



4044 



3:2 



ELECTRICAL 

Acme Electric 

Ametek 

AMP 

BaWoT Etectrtc 

Champion Spark Plug 
Cherry Electrk^ai Prockict$ 
Oufo-Test 

Electronics Corp. of Americ* 
Emerson Electrk^ 
Franklin Electrtc 
General Electrtc 

GouW 

High Vbiti^ge Engineerkig 
In3tninr>enl Systems 
Jostyn Mfg. & Supply 

Keamey-Natkxiai 
KoHmorgen 
Ughtolier 
Uncoin Electrte 

McGraw-Edteoo 
Molex 

Powell kxkistrtes 
RTE 

Slater ElectitekK 
SquareD 
Supertor Electric 
Thomas hxKistrles 

Tfraoor 
Vemitfon 

Warner Elec. Brake & Ckitch 
Westlnghouse Electrte 

Woodhead (Daniel) 
Woodward Governor 



INOaSTRY COMPOSITE 



52 


4.6 


12.6 


3 


7.3 


3.3 


11.6 


448 


12.0 


10.9 


26 


10.2 


9.6 


21.0 


1234 


0.0 


in ft 
10. D 




14.6 


11 1.0 


6.7 


160 


if 


11 A 
10.4 


12 


16.4 


2.7 


35.0 


619 


2.4 


9.1 


30 


-13.0 


12.3 


15.0 


90 


2.5 


30.1 


6 


16.6 


1.2 




64 




A 7 




7.5 


1.4 


7.7 


416 


37 9 


12.6 


13 


•1 1.5 


2.8 


97 9 


45 


59 


6.7 


6 


21.2 


1.6 


2.2 


3429 


11.6 


15 1 


- 273 


15.2 


76.0 


14.7 


174 


113 


85 


7 


-7.7 


2.6 


6.1 


27240 


9.1 


11.9 


1652 


11.0 


814.0 


7.1 


1646 




1 d 0 


n^; 
00 


9.4 


95.9 


34.9 


92 


4 7 


lid 


4 


13.2 


2.5 


6.9 


1 14 




7 A 


C 

-D 


NA 


2:0 


•9.1 


148 


3 2 


6.7 


15 


66.3 


1 .2 


71.4 


186 


?nfi 1 


«3 1 .u 




50.2 


1 .7 


57.5 


224 


1 7 S> 




1 1 


19.7 


10.8 


34.9 


.1 12 


1 Q.O 


\0 1 


J 


30.5 


3.0 


6.1 


527 


16 5 


12 5 


40 


9.5 


A 4 


1 1 A 

1 1 .0 


2429 


7 1 


4Q 1 


€kA 

o4 


12 0 


26.4 


3.7 


143 


17.7 




Id 


27.7 


6.6 


5.9 


57 


17 9 




J 


32.5 


1.6 


616.2 


242 


16 7 


. 94 


7 * 


-22.7 


0 4 




40 


9n 1 


D.U 


1 


-27.3 


0.6 


30.2 


1 144 


1 <C .tf 


1 A n 
1 0.0 


lUJ 


14.1 


24.7 


23.5 


4^ 




10 7 


1 


1 .9 


1.3 


45.5 


234 


2.6 


7.6 


12 


10.5 


3.5 


24.2 


371 


18 3 


22 9 


19 


29.6 


7.1 


-4.4 


137 


8.9 


23.5 


8 


30 7 


9 1 


7 n 


154 


1.2 


11.7 


9 




4.6 


15.6 


9368 


10.0 


11.0 


438 


12.9 ^ 


230.0 


23.7 


53 


20.1 


14.3o 


4 


4.5 


1.2 


15.6 


156 


16.1 


17.3 


0 12 


16.2 


6.8 


33.4 


61993 


10.1 


13.4 


3045 - 


11.5 


1487.r 


12Ji . 


123 


3.0 


33.6 


-3 


NA 


5.1 


69.4 


60 


28 3 


25.8 . 


5 


39.2 


1.3 


61.4 


36 


•12.3 


1.7 


-2 " 


NA 


0.7 


16.2 


427 


13.7 


14.3 


^4-- . 


8.5 


7.8 


28.3 


" 156' 


15.2 


34.7 , 


5 


20.4 


11.5 


26.1 


' 83 


23:7 


«36.3 




46.9 


8.7 


46.2 


114 


27.6 


4 24 4 




28.5 


6.1 


9.2 


82 


40.5 


42 5 


10 


616 


7.2 


64.5 


100 


•2.4 ' 


235 


6 


24.8 • 


• 3.3 


104.4 


57 


298 


60.7 


0' 


490 


0.9 


105.7, 


257^ 


1.2 


14.4 


33 


27.5 • 


9.4 


1.5 


210 


11.5 


7.6 


13 


1.7 


■ 4.4 


29.6 


67 


49.7 


186 




•13.4 


0.9 


-35.9 


52 


21.7 


21.5 




323 


0.7 


76.6 


116 


•3.4 


i!.9 " 




-4.9 


* 9.3 


7.0 


115 - 


5.9 


16.5 


. -8 


NA 


16.1 


2012 



6.3 
22 
9.0 
1.7 

1.5 
1.3 

2.2 
0.7 

39 

2.3 
1.5 
3.0 

5.2 
27 
1.6 
0.6 

0.9 
4.8 
2 6 
1.6 

1.2 
4.6 
2.9 
1.0 

1.5 
2.2 
3.0 
1.5 

1.9 
1.5 
3.0 

^s 

2.3 
4.4 



107.9 
37.0 
62.4 
23.0 

40.6 
20.5 
29.8 
22.1 

30.8 
28.5 
36.6 
49.3 

111.0 
58.6 
-35.5 O 
7.9 

24.6 
95.6 
85.9 
21.1 

33.9 
41.4 
60.9 
36.1 

84.9 
24.0 
112.2 
26.6 

37.2 
25.7 
48.9 

52.5 

*34.0 
54.4 



2637 
1400 
5649 
1059 

911 

522 
778 
397 

1776 
1413 

772 
2015 

3333 
1271 
1000 
600 

733 
2409 
1291 

NA 

835 
2784 
3090 

865 

876 
1068 
1359 
1061 

928 

709 
1673 
1556 

1570 
2676 



2.9 



48.8 



1862 



5 4 

29 
65 
2.7 

-1.2 
21.5 
-0.6 
1.8 

5.8 
4.5 
-0.2 
1.0 

33 
, NA 
NA 
-8.9 

NA 
13 1 
4.1 
NA 

282 
14.4 
NA 

7.9 

'1.4 
NA - 
1.3 

-4.9 

70 
NA 
1.0 
1.2 

3.1 
5.9 



2.4 



ELECTItONICS 

AVX 

Adams Russelt 
AHec 

American District lelegraph 

Analog Devices 
Analo0lb 
Andrew 
Avantek 

Aydki 

Bemee Engineering 

Bumdy 
GTS 

Calf fomla Mksrowave 
ComrTiunk^atk>ne induetrlea 
Conrac 
Cofdii 




NA 
NA 

-8 1 
3.3 

21.7 
' NA 
9.7 

29.2 

NA 
NA 
NA 
'24 

8.1 
NA 

'6.0 
2.7 
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RAD SCOREBOARD 



COMPANY 



SALES 



PROFITS R&D EXPANSE 



1981 Ptrc«iit Perctnt 

millions changQ annual 

of from change 

dollars 1980 (1977*81 



1981 . Percent 
millions tnnual 

of change 

dollare (1977*81) 



1981 Percent 
Hellions change 



nt y 

le P« 



of 
dollars 



from 
1980 



^ercent 

of 
sales 



Percent 

of 
profits 



Dollars 

per 
employee 



EMPLOYM^T 

Percent 
annual 
change 

(1977-81) 



Cubic 
Oynascan 
EECO 
EQ&Q 

Edo 

. Electro Audio Dynamics 
Electfospace Sysjems 
General Insirumeni 

Granger Associates 
Gutlon IrHjustries 
♦ Hazeltine 
Inlermodics 

Johnson (E.F.) 
King Radio 
Loral 
M/A-Com 

Medtronic 

Methode Electronics 
North American Philips 
Nuclear Data 

Oak Industries 

Paradyne 

Penril 5 

Pittway 

Quotron Systems 
RCA 

Raychem 
Raytheon 

J^egency Electronics 
.^/sanders Associates 
Scientific- Atlanta 
Sensoffnatic Electronics 

Sierra Research 
Siliconix « 
Soundesign 
Spang Industries 

Stewart -Warner 

Telesciences 

Thermo Electron 

Ttxnnas & Betts 
« 

United Industrial 
Varian Associates 
Varo 

Veeco Instruments 

. Walkins-Johnson 

Wells-Gardner Electronics 



228 
67 
36 

704 

113 

56' 
46 
625 

36 
t56 
146 
159 

60 
tl2 
213 
515 



16.2 
30.4 
-153 
13.9 

157 
-29.1 
35.8 
14.9 

72.7 
•0.5 
8 8 

50 9 

39 1 
15.2 
17.8 
50.7 



314 160 
45 %0 8 

3030 ^39 5 
48 147 



507 
135 
. 40 
399 

88 

8005 
525 
5636 

71 
364 
277 

51 

56 
60 
160 
53 

329 
35 
210 
269 

202 
638 
83 
111 

132 
79 



31 5 
78.4 
20.2 
29 4 

38 1 
-0.1 
136 
12.7 

530 
29.7 
44.4 
28 6 

16.7 
-9 1 
15 5^ 
-05 

-2 2 
54 4 
203 
5.7 

22.2 
152 
-11.6 

5.5 

-0 3 
176.8 



16 8 
-6.7 
14.6 
16.9 

138 
1.2 
43.8 
162 

14.4 

106 
11.3 
50 6 

2.6 
16-5 
18 8 
40 2 

20.8 
129 
18 4 
19.0 

36 6 
72.1 
45.6 
112 

27 5 
84 
32 8 
14 7 

182 
*27 8 
39.1 
395 

27.1 
18.7 
0.3 
9 3 

2 5 
6 7 
34 5 
14 5 

16.7 
21.5 
38 
24 3 

105 
69.3 



11 
3 
1 

34 

3 
-3 

3 
68 

2 
2 
2 
16 

3 

a 

21 
41 

42 
1 

79 
1 

30 
18 
2 
34 

12 
54 
36 
324 

8 
22 
19 
10 

2 
0 
3 

6 

15 
•I 

8 
33 

11 

2 
7 

to 



7 

6 » 



11 9 

28 2 
1.6 

26.1 

6 1 
NA 
48.5 
43.0 

NA 

18 5 
.-113 

52.4 

32.2 
17.9 
27 6 
62.4 

33 8 
15 7 
1 1 8 

32 

109 0 
117.5 

29 0 
2 9 

46 9 

-25.3 
32 6 
23 0 

65 9 
30.5 
45 5 
56.0 

33.2 
-43 0 
-20 8 

19 3 

-5.9 
NA 
44 6 

12 7 

18.0 
-253 
-11.6 

19.8 

173 
NA 



1.8 
2.5 
3.2 
10.5 

3.5 
0.9 
0.8 
14.3 

1.3 
3.1 
7.1 
9.3 

3.9 
10.3 

6.4 
12.5 

25.2 
0.6 

52.1 
0.8 

16.6 
11.7 
1.7 
3.3 

5-8 
193.5 
45.8 
166.1 

2.6 
19.2 
9.4 
1.0 

1.0 
6.4 
1.3 

0.7 

9.7 
7.8 
3.6 
13.1 

2.4 
38.6 
2.4 

5.3 

8.5 
1.1 



90.9 
16.2 
25.8 
1.0 

15.7 
'19.7 
23.7 
45.9 

-30.3 
3.4 
12.5 
929 

34.1 
19.1 
11.3 
91.2 

32.0 
3-3 

569 
8.5 

78.8 
84.3 
29.3 
24.2 

33.6 
^1.7 
43.6 
28.2 

7.9 
65.5 
10.2 
48.2 

-4.8 

-9.5 
66.4 

27.3 

2.7 
46 1 
32.6 

9.5 

30.9 
13.6 
31.7 
27.0 

1.0 
55.5 



0.8 
3.8 
8.9 
1.5 

3.1 
1.6 
1.8 
1.7 

3.7 
2.0 
4.9 
5.9 

6.6 
9.2 
3.0 
2.4 

8.0 
1.4 
1.7 
1.7 

3.3 
8.6 
4 1 
0.8 

6.6 
2.4 
8.7 
2.9 

3.6 
5.3 
3-4 
1.9 

1.7 
10.7 
0.8 
1.3 

2.9 
22.1 
1.7 
4.9 

1.2 
6.1 
2.9 
4.8 

6.4 
1.4 



16.6 
83.4 

278.1 
30.8 

107.5 
-28.6 
28.5 
21.0 

56.4 
154.2 

380.8 
57.5 



482 
4871 
4544 

583 

1907 
783 
878 
542 

3190 
943 
NA 
4441 



126.3 2734 

135.8 3429 

31.0 1632 

30.7 J 1548 



602 
74.3 
66.3 
66.3 

54.7 
66.8 
72.4 
9.6 

46.8 
358.3 
128.7 

51.3 

32.6 
87.8 
'49.7 
9-7 

59.9 
5044.1 
40.7 
12.1 

62.9 
-965.6 
43.6 
39.1 

21.9 
1781.0 
36.8 
51.9 

127.1 
17.4 



5258 
657 
1062 
^ NA 

1227 
4432 

2267 
' 575 

6693 ' 
1626 
5679 
2172 

2226 
2677 
1808 
1095 

993 
3182 
2088 
NA 

NA 
11131 
1155 
4213 

564 
3019 
1540 
2639 

3344 
1732 



INDUSTRY COMPOSITE 

i. 



27465 



12.8 



14.6 



1132 



13.2 



$41.3 21.4 



3.1 



74.3 



1629 



NA 
NA 
NA 
NA 

NA 
NA 
33.1 

2.0 

•4.0 

-1.9 , 
NA 
29.6 

-5.8 
8.8 
. NA 
158 

9.6 
2.3 
9.0 
NA 

•14.7 
68.7 
NA 
NA 

14.0 

2.6 
15.4 
3-2 

NA 
15.8 
NA 
NA 

16.6 
5-1 
-17.2 
NA 

NA 
NA 
NA 
5.1 

NA 
10-2 
-0.7 

NA 

2.1 
15.3 



6.0 



FOOD & BEVERAGE 

AZL Resources 
AHair 

American Crystal Sugar 
American Maize-Products 

Amstar 

Anderson Clayton 
Afch«r-Oaniels-Midland 
Bofden . 

CPC International 
Campbell Soup 
Carnation 
Central Soya 

Charles Rlvef Breeding Labs 
Chatham 
Coof s (Adolph) 
Oart& Kraft 

OeKalbAgResearch 
Esmark 

For«nio6t-McKeston 
General Foods 



111 


-^.7 


11.3 




NA 


1-5 


13.7 


1.3 


44.6 


NA 


NA 


49 


-3.8 


12-9 




17.9 


0.5 


-24-1 


1.1 


27.2 


1353 


NA 


384 


190 


18.1 


182 


25-7 


2.3 


33-6 


0.6 


1.3 


757 


NA 


423-:=^ 


2-3 


127 


12 


14.9 


1.8 


14.3 


0.4 


14.6 


584 


1.5 


1980 


54 1 


19.3 


73 


30.9 


4-1 


20.7 


0.2 


5-5 


601 


•1.2 


1930 


13.3 


100 


51 


13.4 


5.3 


4.2 


0-3 


10.2 


295 . 


NA 


3647 


302 


16.2 


176 


33.6 


3.0 


30.6 


0.1 


1.7 


, 427 • 


8.7 


4415 


-3.9 


6 9 


o 160 


5.8 


19.9 


5-4 


0.5 


12.5 


566 


•1.9 


4343 


5.4 


11.3 


218 


13.7 


38.5 


7.8 


0.9 


17.6 


1005 


-2.2 


2798 


9.3 


11.3 


130 


4.7 


22.9 


2-6 


0.8 


17.6 


573 


NA 


3354 


3.6 


10.0 


172 


11.9 


14.1 


18.5 


0.4 


8.2 


644 


NA 


1975 


12.9 


82 


20 


11 6 


7.7 


10.0 


0.4 


38.7 


763 


2-9 


39 


12.3 


17.8 


5 


27.0 


0.6 


6.0 


1-5 


11-6 


546 


11.1 


49 


•3 6 


129 


1 


33.9 


0-5 


-24-1 


1-1 


43.0 


NA 


NA 


930 


4.7 


13.3 


52 


-3-5 


16.8 


M8.2 


1.6 


32.4 


1726 


NA 


10211 


8.5 


10.9 


348 


8.0 


88.9 


61.6 


0.9 


25^ 


1005 


1.5 


652 


26.5 


18.1 


44 


NA 


20.5 


9.0 


3.1 


46.4 


3306 


NA 


3076 


138 


13-7 


100 


5.2 


13-C 


17^.1 


0.4 


13.1 


433 


NA 


4133 


12-9 


12.9 


69 


18.9 


2.0 


1.0 


* 0.0 * 


2.9 


119 


0.1 


6601 


10.8 


7-2 


255 


12.1 


96.1 


21.5 


1.5 


37.7 


1814 


2.6 
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COMPANY 



SALES 



1981 Percent Percent 

millions change annual 

of from change 

dollars 1980 (1977*81) 



PROFITS R&D EXPENSE 



1981 Percent 

millions annual 

of change 

dollars (1977*81) 



« 1981 fierce! 
millions changi 
of from 
dollars 1980 



Percent 

of 
sales 



Percent 

ol 
profits 



Dollars 

per 
employee 



EMPLOYMT 

Percent, 
annual ^ 
change 
(1977-81) 



Hershey Foods 
Holly Sugar 
Hormol (Geo. A.) 

Intl. Muttjfood3 
Keiloog 
. McCormtek 
Nabi3C0 

<» 

Pillsbury 

Pioneer Hi-Bfod International 
Quaker Oats 
Ralston Purina 

Scmtz (Jos.) Brewing 
Shaklee 

Sialey (A.E.) Mfg. 
U.S. Sugar 
Universal Foods 



4852-^ 16 4 



1451 
327 
1434 

1088 
2321 
660 
5619 

3302 
478 
2600 
5225 

882 
455 

2006 
247 
434 



8.7 
58.5 
8.5 

7.5 
7.9 
25.1 
4.2 

8.9 
17.8 
8.1 
7.2 

-1.7 
10.5 
21.1 

NA 
14.6 



14.6 
23 3 
10.9 
6.0 

9.0 
11.3 
17 0 

9.1 

23 7 
176 
14 9 
8.9 

-1.4 
17.9 
19.1 
NA 
14.7 



197 
80 
15 

27 

2a/ 

205 
30 

266 

120 
63 
105 
184 

-21 
25 
106 
38 
14 



152 
22 2 
NA 
10.5 

7.4 
11.0 
14.2 
119 

183 

20.6 
12.2 
5.6 

NA 
0.7. 
568 
NA 
23 



45.4 

5.4 
1,5 
2.8 

1,6 
14.8 

3.9 
29.2 

21.3 
14.7 
27.1 
28.1 

1.6 
6.2 
9.0 

1.7 
4.1 



2.3' 
18.8 

1.2 
18.9 

•^23.8 
44.6 
47.6 
23.2 

9.8 
17.6 
17.8 
12.4 

0.0 
24.0 
28.6 
40.0 
10.8 



0.9 
0.4 
0.5 
0.2 

0.1 
0.6 
0.6 
0.5 

0.6 
3.1 
1.0 
0.5 

0.2 
1.4 
0.4 

0.7 
0.9 



23.1 
6.7 
10.1 

lo.r 

5.8 
7.1 
13.0 
11.0 

17.8 
23,1 
25.8 
15.2 

-7.8 
25.3 
8.5 
4.6 
30.0 



637 
430 
588 

355 

203 
721 
598 
483 

355 
6544 
877 
445 

327 
4133 
2125 

220 
1134 



INDUSTRY COMPOSITE 64682 10.3 



11.6 



3557 



12.6 



sfe.i 



19.7 



0.7 



16.3 



761 



NA 
15 0 
NA- 
NA 

05 
0.0 
63 
-1.9 

NA 
1 7 

- 2 7 
NA 

NA 
8.4 
03 
16.2 
8.8 



1.1 



FUEL 

Agway 
Ashland Oil 
Aliantte RIchfleW 
Cities Servtee 

Exxon 

Farmlar>d Industries 
Gulf Oil 
Kerr-McGee 

Mot)il 

Occidental Petroleum 
Phillips Pd<foleum 
She? Oil 

Standard OU (Calif.) 
'Standard Oil (Indiana) 

Standard Oil (Ohto) 
Sun Co. 

lexaco 
Tosco 

Unkxi 0*1 Co. of California 



3828 
9262 
27797 
8546 

108108 
5518 
28252 
3826 

64488 
14708 

15966 
21629 

44224 
29947 
13457 
15012 

57628 
3431 
10746- 



44 0 
14.1 
16.8 
148 

4.4 
163 

6.7 
100 

76 
17.9 
19.4 

9 1 

93 
14.6 
21 7 
^6.0 

12.6 
43.7 

7.6 



24 6 
19.4 
27 8 
21.7 

20 7 
17.1 
13 9 
180 

21.0 
28.1 
28.6 
23.4 

22.8 
24 9 
39.2 
25.1 

22 5 
35 7 
19.7 



21 i 
'90 
1671 
286 

5567 
7 

1231 
211 

2433 

722 

879 
1701 

2380 
1922 
1947 
1076 

2310 
23 
791 



153 
'12.9 
27 0 
23.0 

26.7 
NA 
*174 
180 

30.2 
117 2 
15 1 

25 2 

28.9 
200 
848 
28.1 

33 3 
22.9 
25.2 



2.5 
20.8 
172.6 
29.7 

630.0 
4.1 

19J.0 
9.7 

178.0 
72.8 
118-0 
194.0 

182.9 
150.0 
53.8 
50.0 

155.0 
9.2 
37.0 



10.0 
46.7 
24.8 
98.0 

28.8 
263 
42.5^ 
10.2 

24.5 
14.6 
40.5 

25.2 

38.0 
38.9 
119.6 
38.9 

30.3 
47.4 
46.2 



0.1 

0.2 
0.6 
0.3 

a6 

0.1 
0.7 
0.3 

0.3 
0.5 
0.7 
0.9 

0.4 
0.5 
0.4 
0-3 

0.3 
0.3 
0.3 



12.0 
23.1 
103 
.^10.4 

113 
60.7 
15.5 
4.6 

73 
10.1 
13.4 
11.4 

7.7 
7.8 
2.8 
4.6_ 

6.7 
40-8 
4.7 



NA 
605 
3185 
1470 

3500 
396 

3265 
866 

-862 
1527 
3420 
5205 

4226 
2557 
949 
1110 

2323 
2906 
.1907 



. NA 
0.5 
1.6 
2-7 

10.6 
NA 

-0 1 
0.0 

0.8 
8 7 
4.8 
2.6 

3.2 
66 
20 1 
NA 

•1.3 
-1.2 
4.1 



INDUSTRY COMPOSITE 


486375 


10.4 


22.3 


25269 


28.3 


2261.1 


32.9 


0.5 


6.9 


2237 


4.2 


INFORMATION PROCESSING: Computers 


















Amdahl Corp 
Apple Computer 
Bun-ougtis 
Cado Systems 


443 

-335 
3318 
46 


123 
185.8 
16 1 
34.5 


193 
237.1 

11.5 
. 82.0 


27 
3^ 
149 
6 


'9.9 
250 9 

17.0 
113.5 


75.1 
21.0 
176.0 
2.8 


20.3 
187.8 
143 
67.0 


17.0 
6.3 

-5.3 
6.1 


280.7 
53.2 

118.2 
50.5 


14851 
8533 
2631 
8226 


NA 
NA 
60 
NA 


Computer Automatkxi 
Control Data 
Cray Researcti 
Data General 


76 
3101 
102 
737 


69 
12.1 
67.3 
12.7 


15.1 
20.5 
75.8 
30.6 


2 

170 ^ 
18 
, 4l 


-23.1 
29.2 

105.0 
10.7 


7.2 
201.9 
16.3 
74.6 


-4.7 
10.4 
84.2 
13.6 


9.6 
6.5 
16.0 
10.1 


439.1 
118.9 
89.4 
162.7 


6305 
3835 
15060 
5099 


9.6 
8.5 
529 
14.4 


Data Terminal Systenf)s . 
Digital Equipment 
Oocutel 

Electronic Assodatet 


118 
3198 
77 
47 


10 4 

35.1 
44.6 

73 


558 
31 1 

30 7 
156 


•3 
343 
7 
1 


NA 
33.2 
61.1 
137.4 


6.0 
251.2 
2.5 
2.2 


5.7 
34.8 
116,3 
20.8 


5.1 
7.9 
3.3 
4.6 


-203.6 
73.2 
36.4 

221.7 


3007 

3967 . ^ 

4HWr 

2251 


49.5 
15.4 
-0.5 
6.8 


Evans & S«ithedand Computer 
Floating Point Systems 
General AulomatkxY 
Hewlett-Packard 


46 

58 
125 
3578 


33.9 
36.5 
-0.7 
15.5 


55.0 ' 
32.8 c 

ia8 

284 


9 
6 
0 

312 


84.5 
43.9 
NA 
279 


3-9 
6.8 
4.6 
347,0 


86.7 
92.0 
-43.6 
27.6 


6.4 

15-3 
3.6 
9.7 


41.1 
139.2 
•1523.6 
1112 


6066 
6416 
2576 
5422 


34.5 
16.5 
NA ./ 
16.3 


Honeywell 
Interf^raph 

Intl. Businesa Machines 
Management Assislance 


5351 
91 
29070 
332 


8.7 
613 
10.9 

9.4 


16 7 

75.5 
12.3 
21.2 


256 
8 

3308 
7 


19.1 
103.0- 
5.4' 
02.4 


368.6 
12.0 
1612.0 
15.2 


24.8 

'93.0 
6.1 
42.0 


6.9 

13.1 
,5.5 
4.6 


143.9 
144.9 
^46.7 

223.2 


3605 
9394 
4542 

2702 


6.3 
NA 
NA 
169 


Modular Computer Systems 
Mohawk Data Sdenoee 
NCR 

Prime Computer 


87 
287 
3433 
365 


7.5 
10.0 
3.3 


12.3 
18.0 
10.9 
65.3 


1 

18 
206 
• 38 


•23.2 
54.6 
14.6 
806 


6.6 
16.6 
229.2 
27.5 


J6.2 
243 
14.0 . 
35.0 


9.9 
5.6 
6.7 
7.5 


744.4 

91.0 
110.1 
73.0 

> 


5625 
3140^ 
3526 
5936 


85 
NA 
1.9 
46.4 


Speoy 

^TKlaf M ComputerB 


5427^ 
2(» 


. 91.^ 


137 
124.6 


313 
27 


20.1 
227.1 


336.5 
17.8 


20.2 
103.0 


6.2 
8.6 


107.5 
67.2 


3636 
6532 


1.8 
103^ 


iMoamrYcoMPosm 


•0097 


13.0 


15.S 


5311 


t.4 


3M6^ 


15^ 


6.4 


72-4 


4231 


7.6 
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COMPANY 



SALES 



PROFITS R&D EXPENSE 



1M1 Ptrctot PtrcMit 
mliUoiif tkm^% inmMii 
of from chango 
tfollirs 1U0 (iVn\i) 



1M1 PorcMit 
mllUoiis aitnyal 
ot chaiigt 

dollars (1977-^1) 



1M1 f^rcaat 
millions ditii(o 
of from 
dollars 1990 



Porciot 

of 
salts 



ParcMit 

of 
Urotits 



Dollars 

|ier 
tmpioyeo 



EMPLOYMT 

Porcant 
annual 
chtnge 



INFORMATION PROCI|$SiNQ: omce equipment 



>Uy| International 


653 


-5.3 


NA 


-102 


NA 


16.4 


33.5 


2.5 


-16.1 


1232 


NA 




145 


16.4 


22.9 


13 


36.0 


2.7 


21.1 


1.9 


21.3 


1262 


NA 


MSHow«ll 


701 


9.6 


150 


17 


52 


35.5 


17.0 


5.1 


205.0 


3156 


-3.6 


CPT 


101 


71.0 


68.0 


13 


75 8 


4.2 


110.5 


4.1 


33.2 


4184 


46.8 




386 


11.2 


20.1 


29 


55,4 


4.4 


14.0 


1.1 


15.0 


680 


4.8 


tanier Busin#ss Products 


303 


19.7 


35.9 


26 


39.4 


4.7 


142.8 


1.5 


18.4 


1163 


21,5 




58 


76.5 


127.8 


7 


436.0 


2.4 


95.9 


4.1 


33.1 


2985 


NA 


Nashua 


654 


-2.6 


12.8 


9 


-9.9 


12.Q 


. -27.2 


1.8 


128.1 


1803 


2.4 


Pitnay-Bowea 


1414 


12 4 


25.4 


70 


17 4 


*31.1 


4.1 


2.2 


44.8 


1163 


10.9 


Sav<f> 


435 . 


21 9 


35.3 


-2 


NA 


18.8 


132.0 


4.3 


-851.7 


3205 


48.5 




318 


10 1 


14.1 


15 


183 


3.9 


108 


1.2 


25.1 


683 


2.9 


Wang Latxxatonos 


856 


57.6 


60.2 


78 


733 


66.9 


62.4 


7.8 


85-7 


4240 


NA 


Xarox 


8691 


6.0 


14.3 


598 


0.4 


526.3 




D.l 


AA n 




7 
0. ' 


INDUSTRY COMPOSITE 


14716 


9.3 


17.9 


771 


13.2 


729.2 


24.8 


5.0 


94.6 


3324 


5.1 


INFORMATION P^ROCESSING: Peripherals, 


services 
















Amarican Manag^fD^t 


66 


12.2 


332 


'1 


NA 


5.1 


9.9 


7.8 


-685.3 


NR 


NA 


Anderson Jacobson 


' 50 


19.7 


24 1 , 


2 


16.4 


59 


51.6 


11.8 


335.3 


6733 


132 


Applied Data Research 


52 


406 


31 6' 


3 


3.1 


6.1 


31,6 


11.7 


199.2 


7626 


NA 


App^ Devices 


36 


-6 0 


7.4 


-5 


NA 


2.4 


-1.3 


6.7 


-51.0 


3131 


NA 


o 

Applied Magnetics 


74 


0.7 


16.5 


6 


24 8 


3.4 


294 


4.6 


56.3 


1249 


NA 


Auto-TfoJ Technology 


46 


•88 


41.2 


3 


NA 


8.0 


29.9 


17.2 


-243 2 


14761 


NA 


AulorT>atic Data Processing 


558 


22.6 


23.5 


47 


19.7 


18.5 


34.2 


3.3 


39.1 


1294 


NA 


Beehive tntematiooal 


39 


20.5 


21 2 


4 


57.4 


2.2 


57.2 


5.6 


53.5 


4902 


NA 


Bolt Beranek & Nk»wman 


55 


17.4 


209 


1 


NA 


1.9 


224.9 


3.5 


205.3 


1490 


16.4 


Centronics Data ConxHJter 


121 


'5 3 


22 7 


-25 


NA 


6.9 


42,0 


5.7 


-28.1 


3068 


16.8 


Cornpoter & Comnnun. Technology 


6? 


33 4 , 


. . 23 4 


6 


589 


5.1 


34.6 


8.3 


82.1 


6099 


NA 


Conner Consoles 


51 


14.8 


38.2 


6 


71.1 


9.0 


95,2 


17.8 


143.4 


10677 


22.5 


Computervision 


27T 


41.7 


80.3 


36 


108 7 


27.3 


44.7 


10.1 


76.3 


7181 


NA 


Comshare 


83 


17.0 


539 


4 


30.9 


62 


29.4 


7.5 


1582 


5116 


NA 


Data Card 


75 


13 7 


34 7 


6 


47.6 


2.8 


66.2 


3.8 


44.7 


1735 


12.6 


Datapoint 


396 


24.3 


40.1 


49 


538 


34.7 


' 24.7 


8.8 


71.2 


5091 


25.3 


uaiap* ou ucio 


97n 




• ?1 7 


17 


-0.5 


15.3 


10.2 


5.7 


69.2 


3132 


10.4 


Decision Data Computer 


50 


14 9 


88 


1 


-6.5 


1.5 


242 


3.1 


113.0 


1661 - 


3.7 


Dyalron 


42 


21.1 


26.8 


•4 


NA 


1.7 


26.7 


4.1 


-45.2 


3851 


^ NA 


Dysan 


104 


65.7 


93 0 


5 


51.9 


15 9 


46.1 


15 2^ 


307.6. 


6162 


NA 


Electronic Memories & MagrHitics 


106 


7.8 


75 


1 


-17 4 


7.6 


24.4 


7.1 


509.3 


2523 


NA 


General Birxling 


150 


7.2 


159 


8 


24.4 


2.3 


4.5 


1.5 


30.6 


844 


2.6 


Informatics 


150 


19.4 


18.6 


5 


68.5 


6.7 


13.7 


4.4 


130.6 


2477 


'NA 


Kroy 


37 


95,2 


905 


6 


276.6 


1.5 


.65.4 


4.0 


25.7 


3074 


NA 


M5i Data 


56 


224 


12 1 


3 


1 4 


3.3 


64.2 




95.1 


3736 


NA 


National Computer Sys. 


50 


17 1 . 


18.6 


3 


8.7 


2.6 


r 31. 6v 


■ S.'i . 


90.4 


NA 


NA 


National Data 


76 


258 


22.7 


8 


32 6 


0.9 


. -1 .i 


1.2 


11.7 


388 


NA 


New England Business Service 


79 


24.0 


26.3 


7 


• 17 8 


0.9 


75.6 


1.1 


13.1 

0 


674 


24.1 


Onyx AIM) 


41 


182.8 


NA 


4 


NA 


3.2 


239.0 


7.8 


89.8 


9040 


NA 


Prtntronix 


52 


41.8 


83.4 


5 


108 1 


0.9 


-29.1 


1.8 


19.9 


1048 


NA- 


Ramtek 


35 


40.1 


43.7 . 


2 


72 


3.5 


16.7 


10.0 


213.4 


6045 


NA 


Recognition Equipment 


131 


16.2 


14 6 


-8 


NA 


12.1 


44.0 


92 


-148.4 


5510 


5.2 


Reynolds & Reynolds 


212 


0.9 


18.0 


7 


-7.0 


4.8 


71.9 


2.2 


66.9 


1430 


5.8 


Scope 


74 


13.0 


17.6 


0 


-42 6 




20.7 


4.8 


1871.7 


NA 


NA 


Shared Medical Systen>s 


130 


235 


302 


17 


24 9 


10.6 


28.6 


8.1 


63.5 


6708 


NA 


Storage Technology 


922 


52.8 


51.8 


82 


56 5 


53.7 


36.7 


5.8 


65.2 


3533 


38.4 


Sykes Datatronics 


45 


87.8 


77.1 


8 


126.1 


4.1 


97.8 




51.9 


5731 


72.2 


System Industries 


63 


65 8 


40.4 


5 


995 


2.8 


48.8 


4.5 


62.0 


0188 


16.3 


Tab Products 


89 


72 


,16.6 


3 


17.1 


.1.5 


2O4.0 


1.6 


44.0 


1269 


7.2 


Tandon 


54 


1379 


154,1 


5 


173 8 


2.9 


199.0 


5.3 


63.7 


1993 


NA 


Telex 


178 


13.6 


11.6 


8 


5.0 


9.1 


2.3 


5.1 


112.8 


2337 


7.1 


Triad Systems 


78 


38.7 


84.0 


9 


81.1 


5.3 


41.8 


6.8 


61.4 


4680 


73.3 


Tymshare 


* 289 


22.8 


29.2 


16 


21.1- 


16.0 


30.8 


5.5 


102.1 


4052 


NA 


\%rt>atim 


54 


7.4 


38.9 


1 


1,8 


2.1 


-4.6 


3.9 


207.5 


1499 


24.8 


Wyly 


147 


24.5 


21.4 


6 


31.3 


2.3 


-8.0 


1.6 


38.5 


1314 


NA 


mOUSTRY COMPOSITE 


5$00 


26.8 


29.3 


365 


35.7 


344.1 


34.2 


5.9 


94.2 


3284 


NA 
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BUSINESS WEEK: July 5. 1962 i5 



COMPANY 



SALES 



19tt PartMt Ptrctnt 

miiliont cfiangt tnnual 

of from (hanga 

doliart 1980 (1977>t1) 



PROFITS R&D EXPENSE 



iStl Parctnt 

millions annual 

of chanaa 

dollars (1977-81) 



. 1981 
millions 

dollars 



Parcant 
change 

from 
1980 



Parcant 

of 
uias 



Ptrcant 

of 
profits 



Dollars 

per 
employed 



EMPLOYMT 

Percent 
annual 
ctiange 

(1977-in) 



INSTRUMENTS: Measuring devices, controls 




Accuray 

American Sterilizer 
8«dger Meter 

Ifd 

Bard(G.R.) 
Bausch&Lomb 
BkhRad Laboratories 
Bowmar histrument X 

Cetoc / 

Cobe Laboratortes ^- —"^ 

Coherent 

Comp*jgrapMc 

< 

Computer Products 
Oentsply International 
DickeyOohn 
Oynatech 

Estertlne 
Rnnlgan 

Fischer & Porter ^ 
Flul<e (John) Mfg. 

Foxboro 

Qeiman Sdeoces 
General Signal 
Genrad 

Oerber Scientific 

Health'Chem 

Instron 

Instrumentation Laboratory 
Itek 

Johnson Controls 

Kraios 

LFE 

Uebert 

MTS Systems . 
Mark Controls 
MarkProdocU 

Measurex 
Millipore 

Mine Safety AppliarKes 
Moog 

Moore Products 

Narco Scientific 

Nattonai Patent Devetopment 

Nicolet Instmment 

Optteai Coaling Uboratory 
Perkin-Ekner 
Puritan-Bennett 
Banco 

*\ 

Robertshaw Controls 
Sargent-Wek:h Sdentifk; 
Simmonds Predston Products 
Specfra-Pttystes 

Stryker 
Sun Electric 
Sytxon 

Talley Industries 

Tektronix 

Teradyne 

U.S. Surgical 

NAshay lntertechnok?gy 

Visual Qraphk:s 
Wftvetek 

>A^slem Padffc Industries 
WNtehall 



INDUSTRY COMPOSITE 



109 


55 


10.8 


3 


162.1 


7.8 


28.5 


7.2 


247.5 


4253 


-0.6 


244 


18.4 


15.1 


12 


254 


8.3 


39.1 


3.4 


72.2 


2256 


2.3 


64 


10.3 


3.6 


1 


-25.6 


1.7 


6.8 


2.6 


147.6 


1416 


-1 9 


45 


21.2 


15.6 


1 


21 0 


3.0 


6^.3 


6.7 


250;8 


4202 


6.5 


330 


33.6 


21 6 


23 


22.0 


8.0 


60.0 


2.4 


35.6 


1304 


NA 


533 


10.7 


18.2 


47 


15.8 


21.0 


25.9 


3.9 


44.5 


2061 


•0.4 


50 


9.2 


31.4 


2 


22.7 


3.4 


12.0 


6.7 


166.7 


4618 


17.1 


43 


9.9 


37.9 


1 


-26 


1.4 


110.0 


3.3 


243.9 


1226 


29.2 


57 


12 


128 


1 


18.4 


1.4 


15.2 


2.5 


124.8 


2621 


-9.8 


97 


46 


20.9 


6 


20.3 


8.8 


4.9 


9.0 


150.9 


5759 


82 


69 


13 4 


30.9 


2 


8.8 


. 4.9 


17.5 


7.0 


2986 


4198 


22.1 


278 


0 3 


21.5 


-7 


NA 


13.2 


-11.8 


4.7 


-198.0 


3043 


11.7 


35 


17 3 


27.9 


3 


29.6 


2.4 


35.7 


6.9 


79.5 


3241 


NA 


200 


-0.6 


7.4 


t1 


21.0 


4.3 


-6.0 


2.1 


39.6 


f^A 


NA 


40 


143 


138 


2 


37.5 


1.7 


-0.1 


4.4 


109.0 


2061 


NA 


52 


24.7 


32 0 


4 


31.7 


3.7 


485 


7.1 


1023 


3695 


NA 


234 


'4.0 


17.7 


20 


62.1 


9.8 


25.6 


4.2 






MA 


63 


46 0 


276 


0 


'20.0 


6.1 


113.6 


9.7 


1692.5 


5460 


23-8 


191 


32 


9.9 


1 


-31,2 


10.1 


-2.9 


5.3 


749.4 


2577 


-3.6 


140 


4.3 


23.3 


8 


175 


14.7 


18.8 


10.6 


173.8 


5504 


NA 


607 


192 


133 


45 


7.3 


36.9 


27.0 


6.1 


82 3 


3076 


^ n 


38 


-11.7 


18.8 


6 


39.6 


2.1 


17.2 


5.6 


36.0 


3275 


62 


1702 


11.9 


18.1 


117 


25.4 


63.6 


24.7 


3.7 


54.3 


2392 


NA 


169 


7.4 


26 1 


3 


21 


21.3 


50.0 


12.6 


725.3 


7868 


14.4 


93 


25.1 


49.3 


9 


74.7 


6.7 


25.7 


7.2 


75.3 


5143 


32.4 


72 


7.6 


80 


3 


11 3 


1.1 


44.6 


1.5 


39.6 


NA 


NA 


58 


-0 7 


19.4 


1 


4.7 


3.9 


136 


6.7 


3559 


4002 


7.5 


123 


23.7 


24.5 


5 


14.7 


11-4 


152 


9.3 


216.5 


4565 


H.8 


312 


5.6 


22.5 


6 


229 


12.6 


10.1 


4.0 


206.9 


2673 


11 7 


1128 


169 


31.4 


48 


14.2 


16.0 


21.9 


1.4 ^ 


33.2 


799 


NA 


50 


:8.4 


23.9 


3 


23.3 


3.6 


-13.8 


7.2 


115.3 


3876 


NA 


79 


-3.8 


8.2 


1 


-6.8 


1.5 


54.4 


1.9 


159.2 


914 


>JA 


106 


46.4 


49.3 


5 


45.1 


1.6 


34.5 


1.5 


29.3 


1579 


NA 


65 


-3.4 


20.1 


4 


65 


3.0 


-3.8 


4.7 


65.3 


3551 


7,7 


274 


4.1 


25.7 


5 


-11 


4.7 


-27 


1.7 


94.9' 


947 


2.8 


69 


639 


55.9 


10 


70.1 


1.1 


163.9 


1.6 


11.7 


1130 


32-3 


120 


-1.9 


17.0 


2 


-18.5 


7.3 


15.6 


6-1 


347.5 


3329 


10.0 


254 


90 


21.0' 


10 


-54 


17.2 


7.0 


6.8 


174.4 


4462 


NA 


324 


6.1 


12.1 


21 


* 12.6 


7.5 


7.5 


2.3 


36.5 


1193 


0.3 


155 


14 7 


20.3 


10 


38.0 


6.8 


34.3 


4.4 


66-4 


2326 


8.9 


65 


13.0 


192 


6 


12.9 


3.2 


20.7 


4.9 


52.6 


NA 


NA 


72 


3.3 


15.6 


2 


-3.4 


1.7 


-1.1 


2.4 


69.9 


1686 


3.4 


78 


68 


13.4 


0 


NA 


4-0 


55.6 


5.2 


1002.8 


2884 


NA 


77 


37.8 


46.4 


5 


43.3 


6.6 


60.1 


8.5 


137.2 


6777 


33.1 


53 


142 


20.6 


1 


-34 


4.0 


9.3 


7.5 


367.8 


3351 




1116 


120 


265 


78 


328 


71.0 


14.5 


6.4 , 


90.9 


4610 


92 


113 


12.4 


17.9 


7 


29 


5.9 


70.2 


52' 


89.8 


2828 


9.2 


179 


00 


9.5 


2 


-29 0 


2.3 


-4.9 




116.4 


404 


0.5 


352 


0.7 


70 


8 


-4.0 


7.4 


8.9 


2.1 


94.1 


850 


-4/7 


82 


-2.0 


8.5 


5 


5.9 


1.1 


4.1 


1.4 


20.9 


1186 


NA 


139 


5.0 


21.6 


10 


34 2 


3.4 


-4.5 


2.4 


34.7 


1125 


NA 


136 


-2.8 


30.3 


3 


-30 


11.9 


14.8 


8.8 


474.4 


5678 


NA 


43 


18 7 


175 


4 


27.0 


1.6 


39.3 


3.6 


40-2 


2843 




177 


-90 


134 


-1 


NA 


5.5 


'19.3 


3.1 


-740.3 


1618 


-0 6 


647 


0 4 


9.1 


25 


0.2 


21.9 


2.2 


3.4 


89.0 


1513 


NA 


377 


-4 9 


08 


-4 


NA 


4.6 


7.1 


1-2 


-106.8 


707 


NA 


1062 


9.3 


243 


80 


17 4 


91.1 


17.2 


8.6 


113.7 


3793 


12.9 


160 


-3.0 


25.9 


/4 


2.7 


20.3 


221 


127 


476.6 


6666 


19.2 


112 


29 7 


43.0 


12 


47.1 


1.3 


-55.7 


1.2 


11.3 


768 


27-7 


37 


0.9 


18.0 


2 


6.2 


0.8 


-6.8 


21 


49.6 


769 


0.5 


39 


21.6 


236 


1 


8.4 


0.6 


-20.0 


1.5 


51.2 


993 


9.4 


45 


17.1 


223 


2 


11 8 


4.9 


16.3 


10.9 


238.8 


4702 


11.8 


•220 


-11.6 


18.3 


30 


28.4 


5.6 


-3.0 


2-6 


18.7 


1407 


NA 


54 


18.3 


16.7 


5 


35.2 


1.0 


291.5 


1.9 


20.7 


696 


0.9 


4106 


8.6 


18.6 


740 


17.4 


647.5 


17.6 


4.6 


07.5 


2571 


6.3 
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COMPANY 


SALES 




PROFITS 


R&D EXPENSE 




EMPLOYMT 




1981 


Pilxent 


PoFCtnt 


1981 


Percent 


1981 


Parcent 








Percent 




millions chingfi 


annual 


mllllfint 


«niiii0i 


millions change 


Pamtnt 

• wl Vtllli 


Percent 


Dollars 


annual 




of 


Irom 


change 


Ol 


change 


of 




Of 


Ol 


per 


change 




dollars 


1980 


(1977-81) 


dollars 


(1977-81) 


dollars 


1980 


sales 


profits 


employee 


(1977-81) . 


LEISURE TIME 
























AMF 


1272 


C n 
• O.Q 


7.6 


67 


1 o u 


24.2 


1 7.0 


1 .9 


35.9 


1 133 


MA 


Anthony industries 


226 


17 3 


26 3 


3 


'4 0 


1.1 


NR 


0.5 


33.2 


407 


^ NA 


Bally Mfg. 


866 


270 


39 8 


82 


NA 


4.4 


37.5 


0.5 


5.4 


461 


NA 


Bfunswick 


t085 


13 6 


6.0 


43 


^102 


25.5 


15.7 


2.4 


60.0 


1204 


NA 


Coachmon Induslrkis 


ZVO 


D4.U 


-15.6 


2 


NA 


1.5 




0.7 


75.5 


592 


MA 


Coleco iHbu&lries 


170 


93 


9.9 




57.4 


5.6 


31.5 


3.1 


72.2 


1856 


^ -6.9 


Cotonian 


359 


195 


7 5 


20 


3 3 


4.9 


40.5 


1.4 


24.4 


1144 


-2.7 


E«sim«n Kodak 


10337 


6.2 


153 


1239 


168 


615.0 


18.3 


6.0 


49.8 


4509 


2.4 


Fleetwood Enterprises 




if 


8 8 


2 


-37.6 


A A 




1.1 


195.9 


759 


-14.2 


Golden Nugget 


239 


327.7 


54.3 


« 31 


95 7 


2.2 


NM 


0.9 


7.2 


590 


NA 


IHasbro Industries 


105 


5.0 


11 5 


4 


45.5 


2.9 


22.6 


2.7 


64.9 


NA 


NA 


Huffy 


232 


"2 3 


159 


6 


124 


1.9 


22.6 


08 


30.6 


606 


4.0 


Ideal Toy 


917 


oo.o 


12 5 


12 


NA 


7 A 


-O.J 


3.4 


60.0 


NA 


NA 


KimbaU International 


248 


15.5 


1^7 


15 


10.0 


2.5 


75.8 


1.0 


16.3 


473 


2.1 


Leisure Dynamics 


46 


•1 0 


^2.6 


-2 


NA 


0.9^ 


-3.3 


1.9 


-42.4 


NA 


NA 


Mattel 


1134 


23.9 


28 8 


39 


0.6 


24.6 


0.4 


2.2 


62.9 


NA 


NA 


Mego International 


67 


-36 4 


3.1 


-27 


NA 


12 


-53.7 


1.8 


-4.5 


570 


NA 


Mirton Bradley ' 


381 


-9.3 


196 


20 


15 5 


14^6 


5.4 


3.8 


73.1 


2867 


8.9 


Nortin 


221 


20 


1 7 


-'io 


NA 


2 1 


-4.5 


1.0 


-21 2 


583 


-10.5 


Qutboafd Mafkie ' 


796 


15.7 


4.5 


27 


-22 8 


23.4 


-4.7 


2.9 


86.7 


2250 


'9.1 


Polaroid 


1420 


-2 2 


6.5 


3t 


-22.1 


121.4 


6.5 


8.6 


390.4 


7233 


1.3 


Tonka 


105 


40 


13.7 


7 


NA 


1.8 


18.2 


1.7 


26.0 


668 


NA 


WuiliUef 


85 


-109 


0.2 


-6 


NA 


2.4 


-11.6 


2.8 


•39.1 


1036 


-7.6 


INOUSTBY COMPOSITE 


202S3 


6.7 


12.5 


1615 


12.7 


096.1 


14.6 


4.4 


55.5 


3288 


NA 



MACHINERY: Farm, Construction 



AHis- Chalmers 


2042 


-1.1 


7.5 


-29 


NA 


65-1 


31-8 


3.^ 


-225.7 


2431 


-0.2 


American Hoist & Derrick 


574 


66 


11 6 


^ 20 


94 


4.2 


29.0 


0.7 


20.6 


591 


0.5 


Barber-Greene 


227 


.0 4 


96 


3* 


-15.3 


- . 2.7 


•8-6 


1.2 


86.9 


889 


•53 


6ucyr\js-Erie 


496 


•2.9 


'2.1 


38 


-8.1 


20.0 


4.7 


4.0 


53.1 


2970 


-0.6 


CM! 


167 


46 0 


22 4 


5 


99 


3.1 


37-1 


1.8 


67.5 


1475 


NA 


Caterpillar "n-aclor 


9155 


65 


11 3 


579 


54 


226.6 


13.2 


2.5 


39.1 


2637 


1.5 


Oeere 


5447 


-0.4 


116 


251 


-1 8 


240.0 


• 3.8 


4.4 


95.6 


3943 


1.1 


Dover 


1026 


22.8 


25.7 


96 


26 7 


8.6 


43.3 


0.8 


8.9 


637 


12.0 


Dynamics Corp. of Armrica 


163 


5.0 / 


54 


6 


13 1 


1.2 


4.3 


0.8 


21.1 


549 


2.6 


FMC 


3367 


5.0^ 


12 0 


177 


86 


105.8 


12.6 


3.1 


59.9 


2717 


0.4 


Harnischfeger 


654 


1 8 


98 


29. 


-7 1 


17.9 


25.0 


2.7 


61.7 


2598 


•4.1 


Hess (on 


280 


160 


18.9 


-5 


NA 


4.4 


21.5 


1.6 


-91.0 


1419 


0.1 


Penn Virginia 


65 


34.9 


18 8 


3 


-17.2* 


0.9 


-31.6 


1.4 


"27.4 


1379 


NA 


Poflec 


221 


-11 8 


14.1 


. 8 


14.4 


2.9 


7.4 


1.3 


36.7 


1179 


NA 


Roper 


428 


1 9 


32 


6 


'23.6 


8.8 


-6.0 


2.1 


139.2 


1512 


NA 


Steiger Tractor / 


148 


22 4 


138 


6 


NA 


2.9 


52.6 


2.0 


46.9 


3651 


•3.5 


Tore / 


247 


-382 


16 5 


'13 


NA 


9.0 


-1.9 


3.6 


-71.1 


3378 


9.1 


Wtmont Industries / 


216 


41.5 


23.0 


10 


37.8 


3.0 


60.0 


1.4 


29.6 


1630 


16.4 


INDUSTRY COMPOSITE 


24912 


3.9 


11.8 


1191 


4.6 


726.9 


11.2 


2.9 


61.1 

^ 


2679 


1.8 


MACHINERY: Machine tools, industrial, mining 


















Acme- Cleveland 


401 


-11 


.168 


11 


20 7 


3.6 


-2.3 


0.9 


32.6 


624 


i 1.8 


Applied Power 


169 


^9 9 


3.7 


5 


-2 9 


2.1 


32.6 


1.2 


40.6 


998 


-9.8 


ARO 


94 


10.3 


108 


6 


05 


1.3 


17.7 


1.4 


21.4 


690 , 


10 


Briggs & Slratton 


569 


-19.7 


12.8 


25 


-2.9 


4.8 


-9.0 


0.8 


19.0 


563 




Brown & Sharpe Mfg. 


205 


-9.7 


18.5 


6 


23.3 


6.7 


47.2 


3.2 


110.2 


1551 


i.i 


Chemineer 


39 


-5 4 


12 4 


3 


17 7 


0.6 


38.5 


1.5 


21.9 


1325 


^ -7.2 


Chicago Pneumatic Tool 


478 


0.9 


12.2 


6 


-9.5 


6.5 


13.9 


1.4 


113.6 


889 « 




Cindnnatl MilacfX)n 


934 


14.5 


17 2 


61 


33.8 


31.0 


35.4 


3.3 


51.0 


2279 


1.2 


Clark Equipment 


1360 


-11.3 


1.0 


30 


•17.1 


25.6 


. -5.1 


1.9 


85.4 


^ 1610 


-7.6 


Combuetion Engineering 


3810 


21.1 


.16.7 


147 • 


21 5 


47.3 




1.2 


32.1 


101^ 


1.0 


Cooper Industries 


2861 


22.7 


32.0 


241 


37.3 


23.5 


% 


0.8 


9.8 


600 


13.0 


Croes a> l^ecKer 


409 


151 


24.0 


41 


42.6 


4.5 




/ 1.1 


n.o 


080 


7.5 


Durlron 


145 


3.5 


11.4 


10 


16.4 


2.9 


20.0 


2.0 


28.8 


1253 


0.6 


Ex-CeM-O 


1125 


10.2 


24 4 


57 


17.2 


20.9 


38.4 


1.9 


36.8 


1284 


12.5 


Fanateel 


227 


•0.6 


22.1 


13 


33.2 


2.5 


1.6 


1.1 


19.8 


1018 


1.1 


Farr 


52 


•10.7 


9.9 


1 


-12.2 


1.7 


-4.9 


3.3 


280.8 


2039 


-2.0 
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19n Ptrctnt Perctnt 

millions diangt annual 
of from chanoo 
dollars 1980 (1977lri) 



PROFITS R&D EXPENSE 



GUddiogs & Lewis 
Gl«a$on Works 
GouWs Pumps 
Qraco 

Hofco Manufacturing 
Hysler 

IMC Magnetics 
Ingofsott-Rand 

Ionics 

JLQ Industries 

KuNcke & Soffa Industries 

Lodge & Shipley 

Manitowoc 
Materials Research 
McNeii 

Mechanical Technology 

Mkjland-Ross 
Milton Roy 
Murray Ohk) M(g. 
iNkxdson 

Oilgear 

Pacific Scientific 
Package Machinery 
PaJt^ 

PaxaR 

Pea body International 

Raymond 

Resaarch-CottreM 

Rexfx)fd 

Robbtns & Myers 
Selas Corp. of Amertea 
StarKiun 

Suliair 

Timken 
Tbrin 

TVvin Disc 
Unimalkxi 
UnkHi Special 



Akjmlnum Co. of Anf>erica 
AMAX 
ASARCO 

BIW Cable Systems 

Brush Wailman 
Cabot 

Gulf Resoufcas & Chemical 
Harsoo 

Kaiser A0nin{xn A Chemicals 
Ker>narT>etal 
Phelps Dodge 
Porter (H.K.) 

Revere Copper A Brass 
ReynoWs Metals 
Times Rbec Communlcattons 
"Rianole Industries ^ 



ACFInduetriee 
AomeOenerel 
AKMoylntemational 
Aleghenylnti!metk>nal 

Amenwe (' 
American FMrona 
American Seeling 
American Standard 





7 A 


23.0 


240 


-1.1 


12.4 


309 


19.2 


12.3 


130 . 


11,0 


1 1 .9 


44 


55.2 


67.4 


584 


'73 


6.4 


52 


3.6 


14.9 


3378 


13.7 


12.5 


54 


20.7 


163 


64 


5.5 


27.3 


40 


-196 


35 1 


52 


19.0 


20 7 


297 


7.1 


7,0 


72 


•0.5 


42.4 


222 


-0.1 


9.9 


51 


159 


25,4 



907 
63 
332 
1^9 

39 
74 
58 
169 



-0.1 
13.7 
12 7 
6.8 

80 
18.4 

1.2 
201 



19.3 
153 

312 

18.6 
30 9 
54 
26 1 



1981 Percent 

millions annual 

of change 

dollars (1977*81) 



35 

9 
26 
7 

2 
34 
2 

193 

*2 
3 
2 

2 

30 
' 2 
6 
3 

25 

4 

9 
10 

3 
8 
1 

25 



19in Pertenl 

millions ctianga Percent 

of from of 

dollars 1980 sales 



44.1 


2.0 


2.7 


0.5 


5.8 


-*> n 


0,0 


42.7 


2.5 


67,8 




J.J 


33,7 


1.1 


12.7 


-6.0 




1J.2 


4.1 


73.7 


17,8 


1.6 


. 24.9 


3,6 


73.3 


-0.1 




r11.6 


1.8 


31.1 


11 A 

( o.o 


1.6 


> 37.3 


3.2 


66.3 






15.0 


3.8 


66.5 


5.0 


2.3 


. 8,1 


4.3 


114,5 


1 u.o 


1 .7 


n8.1 


2.6 


64.0 


n 


7,6 


33.3 


18.9 


306.6 


39 2 


U.O 


21.2 


1.1 


25.4 


/.3 


1.6 


39.8 


0.6 


6,1 


35.4 


J.D 


44.7 


4.9 


150.0 




1 .5 


23.7 


0.7 


26.4 


OO, 1 


1 .2 


-9.7 


2.4 


36.2 


3 3 


8.9 


-1.1 


1.0 


36.2 


89 


2.8 


23.3 


4.5 


69.4 


2 8 


4.5 


9.8 


1.4 


49.5 


' 9.9 


9,6 


36.7 


6.1 


98,5 


18,9 


1.2 


-5.0 


2,9 


41.7 


29 3 


2.3 


32.8 


3.1 


27.5 


'34 7 


0.8 


-1.9 


1.4 


160.3 


32.4 


6.2 


11.2. 


3,7 


25.1 


NA 


0.6 


-0.4 


1.1 N 


. -27.0 


-22.1 


1.1 


15.8 


0.3 


\3i.7 


10,4 


3.0 


-27.1 


3.2 


5».2 


5.1 


2.9 


8.7 


t).6 


25.0 



Percent Dollars 

bl per 
proflts employee 



457 

1283 
838 
3085 

3626 
1581 
1193 
2715 

3817 
1756 
7179 
NA 

461 
4875 

365 
1527 

643 
3141 

1273 
3858 

1606 
2625 
948 
1946 



PLOYMT 



Percent 
annual 
ctiange 
(1977 81) 

6.1 
NA 
4.2 

2,8 

400 

-3.4 
NA 

-0.2 

5 1 

19,5 
28.9 
NA 

-3.2 
NA 
NA 
NA . 

7.1 
26 
22 

25 8 

7 7 
19,5 

1 8 
16.9 





039 

52 
376 
1908 


•0 9 , 

16»7 
2.9 
106.6 


8,4 
11.8 
10 3 
39.6 


48 

1 

28 
83 


7.0 
-36,2 
14.9 

53.7 


. 6.2 
0.9 
10.7 
23.1 


25.4 
4.<$ 
•5.4 
187.6 


0.9 ! 
1.7 
2.8 
1.2 


17.3 
122.1 
36.2 
28.0 


672 
1679 
1678 

436 


'57 
NA 
0.1 
NA 






320 
94 
100 
2471 


1.4 

1.8 
6.3 
-7.6 • 


. 4,1 
20.3 
15.1 
9,2 


10 
6 
.3 
111 


-1.4 
14 2 
42.5 

60 


6.6 
1.1 
1.8 
24.0 


6.6 
NA 
13.0 
-11.1 


2.7 
1.2 
1,5 
1.0 


84.6 

17.7 
64.2 

21,5 


1668 
1067 
1073 
562 


NA 
NA 
NA 

-1 9 
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SALES 




PROFITS 


R&D EXPENSE 








19t1 


PeroNit 


Perceat 


19S1 


Percent 


1981 


Percent 








Percent 




mllliont ckanot 


annual 


millions 


annual 


millions ctianat 


Pertont 


Percsnt 


Dollars 


annual 




of 


(rono 


chanDt 


of 


cbanoa 


o( 


from 


of 


of 


MAI' 


vninno 


■\ 




1980 




dollars 


(1977-81) 


ttollars 


1980 


sates 


profits 


omployee 


{1977-81) 


Anderson GrMowood 


54 


12.4 


18.6 


6 


326 


1.2 


-20.0 


2.3 


21.9 


1698 


^NA 


Application EnQln^rino 


42 


3 5 


15.4 


1 


-6 7 


0.7 


446 


1.6 


67.0 


1029 


14.2 


Applied Materials 


77 


11.9 


38 8 


2 


41.6 


11.2 


36.2 


14.4 


563.9 


9723 


26.2 


ArrnstronQ Wodd Uxiustnes 


1376 


4 0 


|5.4 


47 


08 


42.0 


12.3 


3.1 


89.2 


1694 


-1.4 


Autonuitic Switch 


162 


9.5 


15.1 


20 


177 


8.1 


11.0 


5.0 


40.0 


4500 


NA 


Avery International 


638 


3 1 


NA 


27 


NA 


11.8 


89 


1.8 


44.3 


1511 


2.2 


Barnes Group 


463 


68 


1 1.9 


5 


-p 9 


1.3 


26.5 


0.3 


25.5 


4 "TO 
17J 


1.0 


tsiacK & uaocef M19. 


1431 


-0 5 


ID.D 


66 


'8 2 


30.5 


1 0.7 


^1 


46.4 


1612 


3.1 


Borg- Warner 


2761 


33 


7.8 


172 


100 


66.5 


4.1 


2.4 


386 


1181 


9.4 


Braun Engineering 


56 


26.2 


1.6 


-1 


NA 


2.9 


31.8 


5.2 


-446.8 


7260 


-0.4 


Biitlec Mfg. 


433 


9.7 


3.5 


13 


-9.2 


3.4 


20.4 


0.8 


25.7 


794 


•2.6 


^.'Wiiun 


61 


948.5 


78 8 


4 


NA 


1.1 


28.7 


1.8 


26.7 


4448 


NA 


Chromattoy American 


1073 


9.1 ' 


133 


44 


16 1 


4.2 


-2.2 


0.4 


9.7 


232 


NA 


Commerciat Shearing 


232 


-06 


9.3 


13 


29 


3.6 


30.9 


1.5 


27.2 


1200 


-2.6 


Compudyne 


84 


93 


19"4 


2 


40.5 


1.6 


35.3 


2.0 


102.8 


1037 


NA 


Coodec 


327 


19 1 


Q n 


2 


-30.0 


5.2 


6.7 


1.6 


233.9 


1033 


-0.2 


Conwed 


101 


-5.6 


7.9 


1 


-23 0 


2.9 


10.0 


2,8 


425.4 


1662 


NA 


Corning Glass Works 


1599 


4 5 


9.6 


97 


2 1 


91.3 


16.0 


5.7 


93.7 


3054 • 


-0.5 


Crar>e 


1611 


5.5 


9 7 


54 


•2.2 


10.8 


4.9 


0.7 


20.1 




MA 


Data Packaging 


37 


-0.5 


IK/ 


0 


-3 5 


0.8 


37.9 


2.2 


519.9 


885 


3.6 


Dayco 


78/ 


9.8 


7.5 ■ 


9 


-14 1 


15.6 


13.3 


2.0 


172.9 


1489, 


-3.6 


Dennison Mfg. 


570 


15.7 


11 9 


•30 


109 


10.5 


19.2 


1.9 


35.1 


1172 


2.4 


Ouai-Ute 


41 


103 


21 7 


0 


NA 


0.8 


-23.1 


1.9 


-163.5 


1245 


MA ' 

NA 


Ekk>n lr)dustries 




8.3 


14. D 


3 


5.2 


0.8 


35.5 


1.6 


31.5 


1 147 


'1 Q 


Gmhart 


1747 


-3 Jl 


11.0 


76 


5 6 


32.5 


-0.3 


1.9 


43.0 


1005 


0.2 


Fedders 


157 


13 7 


14.8 


-5 


NA 


2.6 


4.0 


1.7 


-48.2 


1046 


NA 


. GCA 


218 


14.4 


42.0 


22 


814 


18.9 


66.3 


8.6 


86.2 


NA 


NA 


General Refractories 


410 


-12.3 


! *; 

1 D D 


•19 


NA 


6.3 


-16.0 


1.5 


-33.4 


1055 


-6.8 


Hexcel 


150 


2.8 


, 20.0 


1 


-229' 


5.3 * 


17.8 


3.5 


853.5 


2524 ' 


5.4 


Hi- Shear lr>du$trje$ 


90 


12 5 


,32 7 


10 


45.0 


1.8 


16.0 


2.0 


17.9 


1264 


NA 


Hilientxand Industries 


368 


12c 


\23 9 


29 


20 8 


2.4 


33.1 


0.6 


83 


415 


1 1.8 


Hon Industries — - 


281 


39 0 




19 


11.9 


1.7 


45.0 


0.6 


8.9 


384 


9.2 


Illinois Tool Works 


456 


13.4 


109 • 


44 


13.1 


7.0 


15.0 


1.5 


15.7 


966 


-0.4 


^ International Game Technology 


62 


55.7 


114.8 


14 


168.5 


2.4 


65.8 


3.9 


17.1 


4600 


NA 


JamestHjry 


112 


15.1 


18.4 


7 


8.5 


3.0 


5.4 


2.7 


42.3 


2060 


lu.y 


Keystone International 


149 


13 7 


27 2 


21 


27 6 


1.3 


13.7 


0.9 


6.3 


828 


9.6 


Kroehler Mfg. 


42 


-7 9 


-31 1 


.-9 


NA 


0.8 


6.0 


2.0 


-9.0 


705 


-33.2 


ta-Z-Boy Chair 


15G 


•1 6 


5.7 


10 


-1 5 


1.2 


26.2 


0.8 


12.8 


357 


0.5 


^ Leggelt & Plait 


263 


14.6 


13 6 


12 


120 


2.0 


33.3 


0.8 


16.7 


Oil 




Libbey-Owens-Ford 


1227 


5 7 


^ 1 


12 


-33.2 


24.4 


5.9 


2.0 


206.4 


1404 


-4.9 


Liqoi'Box 


42 


-3.1 


13.1 


2 


15.3 


0.6 


44.9 


1.5 


40.6 


1500 


-0.5 


tydall 


107 


9.3 


152 


4 


1.1 


3.0 


-12.6. 


2.8 


75.8 


1733 


5.5 


McQuay-Perfex 


238 


^6.8 


7.1 


10 


8.1 


1.3 


-21.0 


0.6 


13.9 


374 


'4.9 


MMter -^riermanj 


253 


^^9.7 




14 


37.9 


7.0 


21.0 


2.8 


50.3 


2125 


17.5 


Minnesota Mining & Mfg. 


6508 


7.0 


13.3 


673 


12.5 


"* 306.0 


8.1 


4.7 


45.5 


3347 


2.6 


Mite 


,63 


' -4.4 


12.5 


6 


15.7 


0.9 


13.3 


1.3 


13.5 


706 


2.6 


Mohasco 


640 


-14.1 


0.0 


15 


7.5 


6.2 


-6.4 


.1.0 


40.7 




-O.D 


Monogram industries 


263 


-3.4 


A A 
0.0 


J 13 


105 


1.2 


19.0 


0.5 


9.4 


31 1 


NA 


Natioruil-Standard 


309 


-1 2 


3.7 


1 


-42 5 


3.5 


2.6 


1.1 


314.0 


925 


•7.1 * 


Nibco 


201 


6.9 


100 


9 


9.7 


1.3 


368 


0.6 


14.6 


41$ 


-1.0 


Norton 


1335 


4.1 


12.7 


95 


222 


21.1 


10.7 


1.6 


22.2 


665 


1.9 


Omark Irxjustries 


280 


11.5 


1 Q Q 

1 y.y 


23 


256 


5.9 


8.8 


2.1 


25.6 


<I260 


9.4 


Overhead Doof 


254 


8 1 


8.6 


3 


-29 1 


2.1 ■ 


NR 


0.8 


68.5 


568 


3.1 


PPG Industriea 


3354 


6.2 


7.3 


211 


237 


118.5 


15.6 


3.5 


56.1 


3^38 


0.0 


Pantasote 


150 


0.8 


5 6 


0 


NA 


2.3 


0.0 


1.5 


•3650.8 


1436 


-12.4 


Parker- Hannifin 


1 106 


6.2 


1 D.O 


64 


16 7 


14.0 


1 1.1 


1.3 


21.9 


'630 


6 1 


Parker Pen 


723 


8 9 


22.2 


38 


29.0 


3.2 


13.6 


0.4 


6.6 


'464 


4.0 


Penn Central 


3349 


66 3 


ecv.i ■ 


169 


44.3 


13.9 


826.7 


0.4 


6.2 


; NA 


NA 


Premier Industrial 


317 


-0.1 


17.1 


32 


27 4 


1.^ 


0.0^ 


0.6 


5.9 


/ DlO 




Raymorxj Irxjustries 


47 


6.2 


13 3 


3 


30.0 


0.5 


7.5 


1.0 


15.0 


670 

/ 


-1.6 


Robertson (KHO 


644 


12.8 


18.9 


28 


34 8 


4.1 


8.9 


0.6 


14.7 


' 518 


3.4 


- Rogers 


103 


16.9 


133 


3 


-7.2 


4.0 


19.4 


3.8 


150.5 


1600 


9.7 


Rubbermakl 


357 


15 6 


16 3 


26 


104 


4.3 


16.7 


1.2 


16.8 






SPS Technologies 


319 


-6 5 


1 Q 0 

1 >I.C 


22 


31.7 


4.2 


8.2 


1.3 


19.0 






Scovill 


818 


3 1 


9 9 


30 


1 1 


9.1 ■ 


15.2 


1.1 


30.3 / 


519 


NA 


Sealed Air 


97 


94 


23.5 


8 


29 9 


2.3 


27.3 


2.4 


30.1 ' 


2728 


10 2 


Sega Enterprises 


151 


7 9 


57 7 


9 


130 8 


2.9 


74.5 


1.9 


31.4/ 


1568 


NA 


Signode 


700 


0.7 


7.3 


30 


-0.6 


8.5 


2.8 


1.2 


27.8. 

/ 

/ 

i 


1262 


NA 
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COMPANY 



SALES 



19tl Htt%n{ PtrcMt 
mlllloiis (hangt anituil 
of from changt 
dollan 1980 (1977d) 



PROFITS R&D EXPENSE 



EMPLOYMT 



fnlllions imiuil 
of thanQt 

dollar (1977I1) 



1SS1 Farcant 

mlllloas changa 
of from 
aollart 1980 



Parcaat 

of 
tales 



Parcant 

of 
profits 



Dollars 

par 
amployaa 



Farcant 
annual 
changa 

(19n-81) 



Sna(>-On Tbois 


442 


0 0 






t A A 

14.4 


5.6 


15.1 


1.3 


13.0 


911 




439 




Q A 




0 1 

0. 1 


5.1 


10.2 


1.2 


20.3 


826 


Stantey Wortai 


1009 


^ 7.4 


11.0 


55 


10.1 


5.9 


3.5 


0,6 


10 7 . 


TV? 


Surrott (L.S.) 


122 


110 


17 1 


14 


24.5 


1.1 


17.8 


0.9 


8.3 


454 


D9cums6h Products 


616 


0. 


A A 




o.o 


7.1 


1.4 


0.9 


12.0 


964 


lonnant 


109 






1 A 


V 0 


5.9 


36.4 


5.4 


61.8 


3654 




1 00 




JO. 4 


rx 

y 


i4.J 


3.9 


14.1 


2.9 


45,0 


2011 


tana 


807 


56 


15 3 


37 


126 


15.6 


19.3 


1.9 


41 Q * 




Tyco Labof atories 


361 




25 1 


23 


37 3 


1 .6 


18 9 


n A 


D.a 




UMC Industries 


336 




134 


9 


-3 3 


2.5 


6.7 


0.8 


28.7 


436 


Vomiont American 


204 




108 


13 


52 


29 


33.5 


1.4 


22.9 


803 


Vulcan Materials 


783 




10.5 


78 


18 2 


5.1 


58.1 


0.7 


6.6 


866 


Welt)irt 


49 


229 


21 8 


2 


336 


0.7 


NA 


1.5 


33.4 


1384 


West 


171 


153 


14.7 


\4 


20 2 


4.1 p 


14.0 


2.4 


, 29.7 


1173 


Wheelabf atof • Fry e 


1546 


328 


25.0 


90 


30.1 


19.9 


82.9 


1.3 


22.0 


993 


\MIUams Electronics 


14^, 


^85.5 


49.0 


18 


167.1 


2.1 


94.0 


1.4 


11.4 


2507 


Wymao-Gofdon 


610 


10.9 


20.9 


57 


23.6 


3.5 


0.7 


0.6 


6.1 


797 


INDUSTRY COMPOSITE 


5702a 


0.6 


13.1 


3240 


13.0 


1166.0 


14.2 


2.0 


36.0 


1395 



4 1 

•1.0 
13 

5.5 

•84 

4.3 

6.2 
•0 2 

117 
NA 
1 7 
07 

45 

NA 
NA 
NA 
•0.1 



1.8 



OIL SERVICE & SUPPLY 



Baker fntemationai 
CBI Industries 
Cameron iron Works 
Crutcher Resources 

Olgicon 

Oreco Energy Services 
Dresser Industries 
Gearhart Industries 

Geosource 
Haititxjrton 
Hughes loot 
McDermott 

NL Industries 
Pengo Industries 
$chlumt>erger 
Selscom Oefta 

Sam International 
Vwco International / 
Weatherldfd International / 
Wastem Co. o( North An^erica 



INOUSTHY COMPOSITE 



2140 


383 


31 4 


225 


37.9 


> 29.1 


3^4 


1.4 


12.9 


1135 


16.6 


920 


34.8 


11.8 


64 


1 1.9 


5.3 


11.^ 


0.6 


6.2 


398 


6.7 


929 


33.2 


21.3 


110 


35 8 


15.0 


76.5 


1.6 


13.6 


1337 


7.7 


256 


41 3 


29.0 


25 


40.7 


1.1 


19.9 


0.4 


4.4 


306 


17.1 


10a 


101.2 


44.1 


5 


199 4 


4.1 


185,7 


3.8 


76,0 


2029 


35.6 


243 


223.4 


141 8 


12 


141 8 


1.8 


NA 


0.8 


14.7 


789 • 


NA 


4615 


14.9 


15.8 


317 


14 1 


69.8 


19.7 


1-5 


22.0 


1225 


1 0 


345 


44.1 


44.8 


32 


34.fi 


12.5 


136.8 


3.6 


39.3 


2165 


NA 


729 


35 6 


29.'l 


59 


335 


17.6 


40.6 


2.4 


30.0 


1831 


12 6 


8435 


20.0 


17.5 


674 


16.3 


75.3 


17.6 


' 0.0 


11,2 


689 


4.9 


1759 


-45.6 


37.1 


255 


50.2 


25.3 


34.9 


1.4 


9,9 


1309 


NA 


3600 


9 7 


36.2 


107 


•16.1 


42.3 


34.7 


1.2 


39.6 


7T7 


24.6 


2464 


36.0 


23.5 


XJIO 


502 


36.8 


33.8 


1.5 


11,0 


1586 


NA 


182 


100.5 


NA 


16 


NA 


3.5 


133.6 


1.9 


22,4 


958 


NA 


5783 


18.4 


29-6 


1266 


34.8 


240.3 


27.7 


4.2 


19.0 


2627 


NA 


106 


68.7 


33.8 


7 


65.q 


1.4 


'S4.8 


1.3 


19.2 


365 


0.6 


1194 


52.3 


34.7 


133 


330 


28.4 


73.8 


2.4\ 


21.3 


2211 


224 


192 


77.3 


61 5 


22 


63.1 


6.7 


103.5 


3,5 \ 


29.8 


4044 


31.2 


230 


276 


29 1 


24 


50.9 


1.3 


-1,7 


0.6 


5.2 


395 


NA 


716 


58.6 


44.1 


101 


64.6 


6.3 


46.6 


_0^ 


6.2 


843 


30.3 


34045 


25.2 


24.5 


3785 


26.0 


023.0 


32,0 




16.5 


1300 


0.0 



PAPER 



Befuls ' 


719 


85 


8.6 


16 


8.9 


115 


-4.1-^ 


1.6 


72,6 


1321 


•11.7 


Boise Cascade 


3107 


2.9 


7.8 


120 


09 


5.5 


10.0 


0.2 


4,6 


186 


-55 


Consolidated Papers 


537 


52 


13 1 


55 


17.7 


3.8 


12.9 


0.7 


7.0 


' 727 


1.1* 


Crown Zellert)ach 


3172 


2 7 


8 5 


75 


-8.8 


11,7 


-7.1 


0.4 ' 


15.5 


412 


NA 


Fort Howard Paper 


471 


/ 18.6 


16,4 


63 


\ 16.1 


1.8 


23,9 


0.4 


2.2 


468 


6.1 


Hamn>ermill Paper 


1400 


/ 13.9 


13.9 


47 


24 5 


3.6 


44.0 


0.3 


7.7 


281 


NA 


Khnberty^^lark 


2886, 


11.0 


14.3 


205 


11.6 


38.4 


21.9 


1.3 


18.8 


1223 


24 


Masonlte 


< 538 


5.3 


2.4 


27 


'6.2 




17,3 


13 


25.9 


969 


NA 


Mead 


2900 


7.1 


1 1.4 


107 


2.4 


37*0 


19.4 


1,3 


34.6 


1555 


-4.3 


Rexham ^\ 


190 


12.4 


13-4 


9 


7.6 


2,0 ' 


-5,2 


1,1 


21.2 


734 


NA 


St. Regis Paper 


2819 


3.9 


8.9 


179 


15.5 


12,0 


17.6 


0.4 


6.7 


432 


-2.8 


Scon Paper , 


2309 


109 


10.8 


•133 


20.9 


31.3 


0,3 


1.4 


23,5 


1544 , 


-0.9 


Sorg Paper 


89 


16.2 


12.7 


2 


43.9 


1.2 


35.4 


1.4 


57,6 


2007 


-0.6 


Union Camp 


1666 


5.8 


12.1 


169 


11.3 


18.0 


11,5 


1.1 


10.7 


1201 


06 


WasWaoo ^ 


1551 


10.0 


11.5 


101 


13.7 


16.7 


17.3 


1.1 


16.5 


1109 


-1.3 


Wayorhaousar 


4502 


o.e 


8,4 


234 


«7.2 


64.3 


4.1 


1.2 


23.2 ^ 


1269 


-1.5 


INDUSTRY COMPOSITE 


20054 


5.7 


10.1 


1563 


5.6 


255.0 


10.1 


0.0 


10.4 


030 


-2.2 



PERSONAL & Home care products 



Avon products 
Block Dnig 
CanerWiiltaco 
Chomad 

. / 



2614 


1.7 


11.2 


220 


2.7 


30.9 


3.0 


1.2 


14.1 


917 


4.2 


184 


10.4 


9.9 


18 


11.3 


4.3 


11.4 


2.3 




2092 


4.0 


237 


13.8 


10.1 


12 


23.9 


13.8 


13.0 


5.8 


119.4 


4182 


2.6 


353 


14.4 


13.6 


36 


... 19.4 


$.9 


16.1 


1.1 


10.6 


699 


NA 
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COMPANY SALES PROFITS R&D EXPENSE EMPLOYM*T 





1981 


Percant 


Percent 


1981 


Percent 


1981 


Percent 








Percent 




milllont chanoe 


annual 


miillona 


annual 


millions change 


Percent 


Percent 


Dollars 


annual 




of 


from 


change 


of 


change 


of 


from 


of / 


of 


per 


change 




dollars 


1980 


(1977-«1) 


dollars 


(1977-81) 


dollars 


1980 


tales 


profits 


employee 


(1977-81) 


Che^brough- Pood's 


1530 


10,8 


1 l.O 




18. U 


12.6 


8.4 


n A 


mo 




NA 


CkKOx 


714 


12.0 


i A a 
i**.o 


■Jo 


H.J 


14. 






37.3 


2731 


NA 


Oof^ 10- r t iax>ii vd 


5261 


2.6 






o.b 


53,8 


16.3 


1 n 




1 152 


1 5 


Dol LAbofAlorios 


63 


13.8 


10.6 


3 


-0.3 


1.1 


76.0 


1.7 


40.3 


1260 


4.7 


Economics LsborAtory 


629 


14.8 


lo.o 


%3U 


7 n 


13.5 


15.6 






1851 


7.7 


Faberpe 


262 


5.9 




b 


- M.U 


1.6 


46.9 


n A 
u.o 


07 A 






GiHetto 




0.8 


1 1.3 


124 


12.3 


53.2 ' 


^ 4.2 




44d.d 


1 A^A 




HftUmn Curtis lnHii«triA« 


1 7^ 


19.1 


1 1.8 


5 


14.8 


2.8 


11.1 


1.4 


57.8 


NA 


NA 


Ind. Ravors & Fragrances 


451 


0.6 


9./ 


DO 




29.7 


3.5 


0.0 






1.8 


Johnson Products 


47 


33.5 


b. 1 


U 




U.ll 


1 1 Q 




*>OA n 


1 




La Maur 


67 


34.2 


O1 Si. 






0.7 


13.9 


1 . 1 






.NA 


Noxal) 


233- 


14.2 


14.1 


17 


16.3 


3.2 


23.2 


1.4 


19.3 


2437 


6.0 


Oakite Products 


.74 


8.7 




c 
O 


1 1 n 
1 1 .u 


1.1 


-3.7 


1 .0 


00 7 






Proctftr A QAmbia 


11416 


6.0 


12 6 


668 


10,2 


253.0 


11.0 


2.2 


37.9 


4217 


NA 


Purax Industries 


650 


13.0 


13.1 


28 


15.0 


2.3 


4.2 


0.3 


8.0 


. 359 


NA 


Radkon Laboratorias 


74 


12.7 


9.1 


5 


5.7 


1.7 


2.5 


2.3 


35.8 


2254 


-1.1 


Ravton 


' 2366 


7.4 


20.4 


175 


16.7 


dl.3 


31.5 


3.9 


52.2 


2593 


8.7 


Wast Chemical Products 


58 


6.8 


-7.5 


1 


NA 


0.6 


-9.1 


M 


125.4 


1011 


NA 


INDUSTRY COMPOSITE 


29811 


5.7 


12.7 


1782 


9.7 


590.1 


13J 


2.0 


33.1 


2168 


3.5 



SEMICONDUCTORS 



Advanced Micro Devices 309 37.1 50.8 25 64.0 35.1 24.1* 11.4 142.3 3544 , 34,9 

Intel 789 -7.7 ' 32.5 27 5.0 116.5 20.8 14.8 425.8 6934 20,2 

Internattonal RectiBer 126 -7.6 15.5 3 94.2 3.5 1.7 2.8 IOB.61 1802 NA 

MonoiilhicMamooas 76 -0.9 38.1 7 81.7 5.9 47.2' 7.7 84.5j 2628 ^ NA 

MotOfoia 3336 8.1 16.3 1 75 14.8 229.0 14.5 6.9 1 30.9' 3001 5.5 

Nattonal Semiconductor 1I IO 22.0 36.4 53 38.1 96.0 19.9 8.7 181.3^ 2690 - 15.1 

Siltec 40 -21.8 29.2 0 -26.4 2.7 30.8 6.7 1970.4| NA NA 

Texas Instruments * 4206 3.2 21.0, 109 2.7 219.4 16.4 -5.2 202.2] 2621 5^ 

Unitrode 112 8.5 32.0 11 35.2 5.4 73.7 4.8. 48.0; 2607 . 13.3 



INDUSTRY COMPOSITE. 10105 6.1 22.1 410 13.8 713.5 17.8 7.1 174.0 3109 8.6 



STEEL 



Armco 


6906 


21.6 


17.3 


295 


19.1 


35.8 


59.1 


0.5 


12.2 


529 


6.5 


Bethlehem Steei 


7296 


8.2 


73 


211 


-9.7 


50.4 


11.8 


0.7 


23^ 


601 


-4.0 


Bundy 


172 


11 8 


10.7 


7 


-31.2 


1.5 


-20.3 


0.9 


19.7 


499 


2,3 


Carpenter 1achrx>looy 


571 


2.1 


16.1 


45 


11.9 


13.5 


0.7 


2.4 


^30.2 


2788 


0,6 


Intarlaka 


1017 


-3.7 


7.3 


47 


23.3 


3.3 


13,8 


• 0.3 


7.1 ' 


334 


NA 


U.S Sleel 


13941 


11.6 


9.1 


1077 


60.8 


74.4 


32.6 


0.5 ' 


» 6.9 


525 


-4,2 


wasuan 


51 


-3.7 


15.4 


2 


19.9 


0.8 


38.6 


1.6 


41.6 


1257 


NA 


INDUSTRY COMPOSITE 


29954 


12.0 


10.3 i 


1683 


46.2 


179.7 


28.2 


0.8 


10.7 


577 


-lux 


TELECOMMUNICATIONS 






















AT&T 


58214 


14.5 


12.2 


6888 


' 10.6 


507.2 


21.1 


0.9 


7.4 


594 


2,7 


CommunicatkMis SatetUta 


334 


11.4 


16.2 


28 


-0.7 


15.2 


10.8 


4.5 


53.7 


5157 


NA 


General Datacomm Industries 


58 


7.4 


30,5 


2 


' 14.5 


4.6 


4.6 


8.0 


251.1 


4497 


28,0 


GTE 


11026 


10.5 


12.9 


722 


7.6 , 


215.0 


9.7 


2.0 


29.8 


1054 


3.3 


Harris 


1552 


19.3 


20.8 


104 


22.7 


83.0 


45.6 


5.4 


79.8 


3217 


NA 


Intar-lal 


43 


159.8 


NA 


4 


NA 


0.7 


195.5 


1.5 


16.8 


. 1809 


' NA 


Lynch Communication Systems 


47 


19.9 


15.4 


1 


-24.9 


2.5 


-34,0 


5.3 


476.2 


2265 


3,4 


Magnetic Controls 


62 


10.0 


31.5 


4 


49.4 


4.9 


27,2 


7.9 


138.0 


3230 


15,5 


Plantronics 


95 


13.5 


18.1 


8 


9,1 


7.3 


1t).0 


7.7 


87.8 


4611 


9,6 


Rolm 


295 


46.8 




24 


90,5 


20.1 


49,9 


6.8 


84.4 


4544 


56,8 


TIE/Communkii^s 


131 


118.9 


59,6 


11 


120.4 


2.7 


81,7 


2.1 


26.0 


. 3921 


NA 


TaNaba 


49 


11.2 


57 Ji 


7 


58-4 


2.6 


12,8 


5.3 ' 


36.9 


3709 


NA 


United Tatecommunicationa 


2255 


17.7 


15:2 


206 


8.0 


7.6 


47.4 


0.3 


3.7 


257 


2.7 


Waatam.Unlon 


907 


14.2 


10.3 


59 


5.2 


5.3 


3,9 


0.6 


9.0 


390 


-1,7 


INOUSTfiY COMPOSfTC 


75087 


14.2 


12.7 


8067 


10.4 


878.7 


20.1 


IJl 


10.9 


770 


2.0 


TEXTILES, APPAREL 
























BurHnglon Induatrlaa 


3263 


12.6 


8.4 


115 


6.6 


14.7 


22,5 


0,5 


12.7 


1 230 


-1,6 


Compolndualriaa 


134 


5.9 


14.7 


4 


54.5 


1.9 


-7,4 


1.4 


53.3 


; 1839 


NA 


OanRivar 


635 


45 


83 


15 


9.7 


1.5 


3,1 


0.2 


10.4 


104 


NA 


FlaldcraatMMIa 


526 




^6.1 


10 


-13,6 


8.0 


9,7 


1.5 


P4.1 


882 


-1,9 
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COMPANY 



SALES 



19n Ptrctnt Percent 

mllllont ctienge innuil 

of from chinge 

dollirs 1980 (1977*81) 



PROFITS R&D EXPENSE 



1981 Percent 

millions annual 

of change 

dollars 0977-81) 



1981 Percent 

millions change 

of from 

dollars 1980 



Percerit 

of 
sales 



Percent 

of 
profits 



Dollars 

per 
employee 



EMPLOYM'T 

Percent 
annual 
change 

(1977-81) 



Guilford Mills 


253 


4.4 


21.9 


LOWOOSTOiO (M.) 


601 


•3.1 


1.4 


Martin ProoeesJoQ 


68 


1,8 


-16.0 


Nike 


458 


60.7 


96.8 


Reoves Bros. 


353 


0.7 




RIegel Textile 


455 


5.0 


0 7 


Seton 


55 


23.7 


-2.3 


Stevens (J.P.) 


2031 


6.0 


7.3 


lexfl IndudtrfM 


1 no 




-i>.U 


United Merchants & Mfrs. 


670 


7 7 


n 

u,u 


WwrtPoinl-P^ppweW 


1222 


•1.9 


12.2 


INOUSTRY COMPOSrrc 


ioft7a 


7 ft 

/•O 


e.v 


TIRES, RUBBER 








^Amwtrong RuWw 


560 


39.6 


9.5 


Bandag 


313 


10.9 


19.6 


Carlisle > 


406 


6.7 


22.3 


XiooQw^r^ & Rut)bef 


394 


21.6 


12.2 


Rrostone Tire & Rut)ber 


4361 


-7.0 


0.1 


Qerwal Tire & Rubber 


2176 


16.6 


4.6 


Goodrtdi(B.F.) 


3185 


. 3.4 


8.0 


Goo<iyear TVe & Rubber 


9153 


8,4 


8.0 


Mohawk Rubber 


211 


16.8 


-1.2 


Unlrovai 


2260 


-1.7 


-4.3 



21 


51.0 


1.2 


20.0 


0.5 


58 


558 


NA 


17 


NA 


2.5 


250 


0.4 


14.4. 


203 


NA 


•4 


NA 


. 0.0 


12.6 


1.3 


-:?2.6' 


10*8 


-14.8 


26 


98.4 


4.1 


NA 


0.9 


158 


1519 


NA 


19 


^ 16.5 


1.6 


10.4 


0.5 


8.6 


234 


NA 


17 . 


6.3 


1.6 


8.1 


0.3 


9.4 


177 


NA 


2 


•16.9 


1.3 


77.8 


2.4 


75.3 


1960 


•5.2 


•23 


NA 


4.7 


10.9 


0.2 


-20.6 


125 


-35 


0 


NA 


1.6 


3,2 


1.0 


504.7 


925 


-19.5 


•7 


NA 


1.0 


14.8 


0.2 


-13.9 


73 


NA 


41 


W 


1.2 


12.3 


0.1 


3.0 


55 


NA 


252 


11.1 


47.0 


15.0 * 


0.4 


19.0 


237 


NA 



17 
34 
35 
17 

79 
66 
92 
244 

8 

45 



5.2 
18.2 
40.7 

^29.0 

NA 

M8.7 
7.5 
2.5 

18.0 
NA 



7.6 
2.6 
2.9 
4.3 

78.0 
52.6 
54.8 
210.0 

1.2 
37.0 



32.9 
36.5 
65.6 
10.3 

0.0 
20.3 
10.9 
20.2 

10.1 
2.8 



1.4 
0.8 
0.7 
1.1 

1.8 
2.4 

1.7 
2.3 

0.6 
1.6 



INDUSTRY COMr>OSnrE 2301 8 4.9 



47.2 
7.7 
8.1 

24.9 

96.7 
79.9 
59.9 
86.1 

14,0 
81.7 



1423 
1290 
594 
1111 

1069 
1935 
1626 
1522 

732 
1503 



NA 
5.4 
2.4 
•1.1 

-11.4 
NA 

-5.9 
-2.7 

•13 5 
-18.2 



4.7 



637 



1.8 



451.2 



13.8 



2.0 



70.9 



1435 



-4.8 



TOBACCO 



American Brands 
U.S. Tobacco 


4039 
278 


-3.9 
1^.1 


10,2 
14.3 


386 

46' 


24.5 
18,2 


20.8 
1.6 


-2.4 
16.9 


0.5 

0.6 . 


6.4 

3.5 


399 
462 


NA 
NA 




INDUSTRY COMPOSTTE 


43ir 


-3.3 


10.3 


432 


23.8 


2^4 


-1.2 


0.5 


5.2 


403 


NA 




ALL-INDUSTRY COMPOSITE 


1585799 


10.1 


14.5 


81757 


14.6 


32106.5 


15.1 


2.0 


39.3 


2161 


2.1 
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i^uestionnaire and Cover Letter 
From the Joint Economic Committee of Congre 
To High Technology Companies 
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MACM U4rTU«MLV. 

JOINT ECONOMIC COMMirm ••w*i»« «, ..kA**. 



Conarefftf of tf)e ^ni'teb i^tatei^ 



WASHINOTX)H. O.C. tO*t« 



Octob/r21,198l\ 



THE LOCATION OF HIGH TEeHNOLOG Y COMPANIES 



The Joint Economic Committee has selected, your business for voluntary 
participation in a questionnaire survey on matters of importance to public policy 
and the business community. The enclosed questionnaire is designed to provide 
information on factors that influence business location choices. Summary 
information from the survey will be used by the Joint Economic Committee to 
evaluate Federal, S^ate and local policies thai influence business expansion plans. 

Knowing why businesses locate where they do will enable Congress to design 
policies which encourage business expansion rather than th^vart it. Improved public 
policies could mean less uncertainty and more investment for business. 

Your participation in this study is vital to its success. Please assign the task of 
completing this questionnaire to the person{s) in your organization most 
knowledgeable on plant or office expansion and location plans. We are keenly aware 
of the value of your time and have tried to construct the questionnaire in such a way 
as to minimize your time and effort. 

Thank you for your assistance, and be assured that all information on your 
response will be held strictly confidential. Only the aggregate results, will be made 
available. 



Sincerely. 




rcnce J. Brwn» Ranking House 
Rcpubligi«<^cmbcr 



73 



82 



Sttrvey of High Technolpty Cow^wit* 



JOINT ECONOMIC COMMITTEE 
.Industry l.ocaUon Sumy i 



ConfideiKiai 



Name of Person Completing Survey. 
Position__ 



Lcvd of involvement wiih plant locations vy.thin the corporation: 

CJosely involved ' Somewhat involved ' ^ 

PARTI. CORPORAnON IDENTITY AND CHARACTERISTICS 

1. Name of Company. ' r 

2. -o Address; . State ■ 

' City 



-Only slightly involved, if ac all 



^County^ 



How would ybu describe your plant or office faciiiiy? 

-.^^^HcadquancVs for a muleiplant opcraiy^n 

^ B^'an^hof a muhiplant opccation : ' J 

subsidiary " x> / 

MuItipUni operation 

' Single plant operation 

Address of Headquarters or Parent Company if different than Question 2: ' 

State ^ 

^County.. 

-City„ 



5. Year of incorporation . 

^ ^ ' ■ — . 

6; How would you describe the major business activities of your company-^ 
(More than one response may be appropriate.) ^ 

^^^-Semiconductor/compulcr ^ 

— — Telecommunications 

Research 

~ .Aerospace 

Chemical 

l^Medical instruments 

^ ^ Other 



6a. i^ist the major product (service) lines of your corporation: 



H^w would you characterueahe market for your major pro^luct (service)? 



Prcdoniinaiuly international 

^^Predomi^anily national ^ 

1^., .Pre^minantly regional (FOr 

ex^mple^ Midwest or Southwest) 
Predominantly within State 



thrpUl" fife^e^^^^^^ ^""^ corporation's majqr products changed substantially over . 

* - ^ ^ ^Yes No 



M- If yes» bneflv,bow? 



9i Roug|^ty» lotal corporation cmploymcni...^ ^ 

. 10. Roughly, total ealcnda? 1980 corporation rc^Wucs 
II. 
12. 



1r 



How many plants or pcrmiln^ni offices docs the corporacion operate?^ 



How many of those plants or offices arc localcd m eacli of these regions of ihe counirv^ (Sec 
attached list oix,iat«^y region,) ' . . ^ 

_Ncw England ^ " . * " 

— . Mideast " ; • ^ . *• > v - 

South * 

~ Southwest * 

Mountain A Plams 

^ Far West . • ' . 



^OvcYsc^s 
^Canada 
^Latin America 
^Souih America' 



TART <1. PLANET EXPANSION ANDJ^pATIONALPRt^ ^ 

*■ .1 

I3>. How many -new plants (Or salcs offi(r«) do<^s your corporation plan to add over the next five 
years . , ^ ^ u . ^ . 



14. If possible. list hcfw many of these fa.MUttas-w.llVadded in the foHowtng regions: 



_New England 
.Midwest 



^Midcast 

— \ wSouth 

^ ^-Southwest" " 

^Mountain & Plarns 

_Far West 

Overseas 

Canada 

Latin America 



JlSouth America 



^^^^^x^^'^Z"^^ you coniTder each.of the 1oll.>^j?ng«.r^^^^ as^ a /actor m determmm« vour 

^ SfSn?. l L'%' % Significant; 2-SigmficanK ^^-Some 

Mgnificancc; 4-NoSignificanc(rt: . '. - 



- .. <See attached list of states by region.! 

Adnbuic ' , " - / " * 

Tax climate within the region ^. 
, Regional regulator^' practices'^ ' 

"Ac^css to markets 

Labor costs 
^ Labor sfcills/availability . 
^ Access 10 raw materials 

Cost of.living 

Transportation ' * ^/ 

- energy costs/avkilabiliiy . 
Climate ^ 

^ Cultural amenities 
Academic insihutions 
Othgr ' 



iiupuct oti l ocaitonal PrcfcreiKf< 



i 




3 


4 


1 




^- 3 


4 


1 




3 




1. 




3 




1 




3 


4 






3 


-4 






.3 


4 






3 


- 4 






3 


-4 


\ 




3 


..4 






3 








1 




- 1 


4. 


3 





. v .- 
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16. Based upon yout perceptions, rate each region by aiiributc using the following sc^Ue: 
I Excellent; 2-Goo<l; 3-Adequaie; 4-Poor: 




Tax climate wiihin the region 






p-a 


1 ■■ • "- 


1 


1 




Regional regulatory practices 

















Access io market 
















Labor cosi/availabiliiy 
















Labor productivity 
















Access lo raw materials 
















Cost of living 
















Transportation 
















Energy cosis/availi^biluy 
















Climate 
















Cultural amenities ^ 
















Academic institutions. 


















17. What impact would each^of the following attributes have on^your company*s choice of a 
^o^*apon within a region? (I-Very Significant. 2-Significant, ^-Some Significance; 4-No 
Significance): 

„ ^ .Good iransporiaiion facilities for materials and products 

* : Good transportation for people 

Cost of property and construction 

.. : ■ . ^Proximity to customers 

Ample area for expansion 

' Community attitudes towards business 

Availability of workers: 

. Skilled 

Unskilled 

^ Technical 

Professional 

Proximity to raw materials and component supplies 

I Availability of energy supplies 

^ ^__Adequate waste treatment facilities 

„State and/or local government tax structure 

? Water supply - , ' * * 

^ Proximity to good schools 

. Proximity to recreational and cultural oppt)rtunincs 

I7a. I|i general, these atiribu«cs can best be obtained in an urban; 
— : — rural; „oth<?r environment 

!7b. If other, please specify: , > 
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'BESTG'OPY 



18. 



19. 



The following arc aciions ihai Stale and local govcrnmcnis can undcriakc lo encourage business 
expansion within their jurisdictions; How would you rate each action in terms of its-^likely 
success? (Circle T- Very Significant; 2-Significani; 3-SqrTic Significance; 4-No Significance): 



Train labor 

Offer financial incentives 

Procure resources from local business 

ReduQe taxes 

Cut red tape ^ 
Reduce lost lime during inspections 
Improve community attitude 
Improve cultural amenities 
Improve recreational facilities 
Other 



2 



3 
•3 



To what extent does your company interact with other firms in the area in the course of daily 

business activities? Significant micraciion; Moderate interaction; Very 

little interaction; __No interaction 



19a. If significant or moderate, describe the nature of this interaction: 



19b, Was the possibility of this contact with other firms a factor in your company*s location 
decision? Yes __No s 

20. Roughly, what percentage of your business activity is conducted under contract to the Federal 
Government? 



20a. How does this percentage compare with the percentage of your company's business 

activity conducted for the Federal Government five years ago? Higher 

Lower today 



jioday; 



,About the same; 



20b. How important would you rate location near a Federal facility (military or othe>) as a 

factor in your ability to obtain Federal grants? Very significant; 

Significant; ^ Some significance; . No significance 

21. Do you consider the proximity 10 a university system a factor in your location 
choice? Yes No 



2U. If yes. which of the following university attributes do you consider important? (Circle I - 
Important; 2-Somewhai important; 3-Noi important) 



Attribute 

Degree programs for employees 
Part-time leaching opportunities 

for employees 
.Facultyrcsearch activity 
Faculty consultants 
Access to laboratories 
Access to libraries Sl information systems 
College graduates 
Cultural activities 
Other V ^ 



Impact on Locational Choice 



2 
2 

.2 
2 
2 

2 

-> 

A. 
-I 



21 b. Rate each of the following in lerms of importance to the transfer of scientific knowledge 
from the university to your business enterprise. , 
(I -Very important; 2- Important; 3'Some importance; 4- No importance) 



University publications jbooks. articles, etc.) 
University services / 
Student recruiifng 
Faculty consulting 

Corporate support for basic research ai universities 
Government disslmenation of the rcNultN of / 
basic research 



4 
4 
4 
4 
4 
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2+c.— 



In your opinion, what can be done to improve the transfer of scientific knowledge from 
the un»v«r4ity to the community? 



PART III. GOVERNMENT REGULATIONS, TAXES AND EXPANSION ACTIVITY 



To whai e.xient does Federal GovernnKMii rcvtul.iiioii jll'eci the expansion plans ol your 
buMiioss.' Large inipac: Moderate iinpaii: liuiunificani iinpuei 

Vviih which of (he following governmeni awieneies has your business had eoniact within the last 
two years? (Circle all itcn^is that apply to your eonipany). 



A gene y 



f^cgree ol Contact 



Impact on Business 



•o' 

0> 



En\ ironmcnial Protcciion Agency 

Dcpanmcni of Labor 

Dcpar imcnr of Defense 

Otc. of Federal Coniraci Compliance 

Programs 
Dcparimeni of tncrgy 
.Consumer Produci Safety Commission 
f ood and Drug Admmisiraiion 
f ederal Trade Commission 
()LLUpanonal Safely &- Health Admm ^ 
tgual Employmeni Oppor luniiy Comm. 
Iniersiate Commerce CommisMOn 
Census Bureau 

Deparrmeni of Transportation 
DepL of Health & Human Services 
Dopi i)f Ht)Usi(iu i& Urban Dcvcl»>p. 
SiimII HiisiiKsN Ndiiu/nsu.ilioi) 
St\ iiMiiL's .irrJ I sch.iiiuc C i»inmisM»>ii 
Oiliei 



3 
) 

3 
\ 
} 
} 
} 
3 
3 



4 
4 
4 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 



5 
5 
5 
5 

5 
5 

5 
5 

5 
5 



I 
I 
I 
1 



24. Which of ihe federal agencies hsied abose have the inosi impaci on ihe way you operate >our 
business? 

2 ' . .... .. . , .... 
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25. 



What has been ihc tnipact of Suic and UkjI rcKulai4>fy icquucmcnls on your buMucss KKaiion 

plans? Very significant; Significani; „Somc significance; 

Insignificant 



25a. If significant or very significant, raic ihc importance of ihe following: (Circle I -Very 
significant; 2-Significant; 3'Somc significance: 4.|nMgnificani) 



Zoning Practices 
Building permit procedures 
Building codes ^ 
Filing and inspection procedures 
Environmental Restrictions 
Other - 



4 
4 

4 
4 
4 
4 
4 
4 



26. Wha\ has been the impact of State and local government financial incentives on your business 
location plans? 



Vecy significant; 



^Significant; 



Some Significance:, 



Jnsnin^f icani 



26a. Which of the incentive programs do you consider to be effective local de\c!opnien! 
tools? (Circle l-Vcry significant: 2-Significant: J Somc Significance;, 4. Insignihcanij 



L oan guarantees 
Low interest loans 
Industrial development bonds 
Property tax abatement 
Research subsidies 
Investment tax credits 
Other 



4 
4 
4 
4 
4 
4 
4 
4 



27. Approximately what percent of your workforce is unionized? 

2?a. What impact have unions had on your choice ol a location? q 

^ Very Significan.t; ... Significant; Some impact; No impact 



Please return in the enclosed 
postage free envelope to: 

Senator Roger W, Jepsen, Vice Chairman 
Joint Economic Committee 
House Annex 2. Room 359 
3rd& D Streets. S.W. 
Washington. D C. 20515 

Attn: Dr Robert Prcmus. Economist 
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APPENDIX C 



List of States by Region 
As Identified by the J.E.C. Report 
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LIST OF STATES BY REGION 



NEW ENGLAND 

Connecticut 
, Maine 
Massachusetts 
New Hampshire 
Rhode Island ' 
Vermont 



MIDEAST 
Delaware ^ 

District of Columbia ^ . , 

Maryland 

New Jersey 

New York ^ . 

Pennsylv'anra* 

Virginia 

MIDWEST 

> 

Illinois 
Indiana 
Michigan^ 
''Minnesota 
Ohio H 
Wisconsin 

\ FAR WEST 

California 

Nevada 

Oregon 

Washington 

Alaska 

Hawaii 



MOUNTAIN AND PLAINS 

Colorado 
Idaho 
Iowa 
Kansas 
Missouri 
Montana 
Nebraska 
North Dakota 
South Dakota 
Utah 
GiWyonriing 

SOUTH 

Alabama 

Arkansas 

Florid-a 

Georgia 

Kentucky 

Louisiana 

Mississippi 

North Carolina 

South Carolina 

Tennessee 

West Virginia 

SOUTHWEST 

Arizona 
New Mexico 
Oklahoma 
Texas 



APPENCUX D 



An Excer'pt From 



"Industry and the Universities: 
Developthg Cooperative Research Relationships 
In the National Interest" 



>v 
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COOPERATIVE RESEARCH RELATIONSHIPS: BENEFITS, HAZARDS, ROLES 



Benefits of the Cooperative Hazards of the Cooperative 
Research Relationship Research Relationship 



Universities 



Industry 



Govcrnmcnl 

(Public 

Interest) 



1. Acvjuainjanoe with Ihc mar- 
ketplace and innovation pro- 
cess 

2. Access to additional technical 
and physical resources 

3. ^l:nrichnK*nt of tho curriculum 

4. hicome from patent licenses 

5. Additional funding sources for 
research 

6. Less paperwork and adminis- 
trative burdens compared to 
direct {government funding 

7. [{nhanced public credi4!>ility for 
service to society 

1- Acquaint research students 
with industrial research envi- 
r(>ruuent 

2. Influence future research di- 
rections 

3. Source of new skills and tech- 
niques fi^r research 

, 4, Rx'periment more efficiently 
with tunv directions in re- 
search 

5. Increase access to peer revievv 

6. Generation of excitement and 
enthusiasm 

7. 1-jihancement of public ciedi- 
bility 

1- Improved innovation leads t(> 
long-term stable growth of the 
economy 

2. More eflicient fl()\v of research 
knowledge into industry 

3. ImproveuK^rtfof t^e scieiue 
base for regulation 



2. 



1- Inhibition of unfettered choice 
of research direction 
Temptation for more applied 
Mnd development prc^grams 
Suspicion of use of university 
resources for private benefit 
Tt^larizaticui of opinion of spe- 
cial interest gnnips against 
universities 



1 . I,(^ss of some con trol over a 
proprietary positii)n 

2. Lack of relevance of university 
- research \o industrial pri>b- 

lems 

3. Suspicion o( use of universitv 
resources fc^r pnvate benefit 



I*ot(intial for monopolistic 
action or restraint of trade 
C\^-mingling of public funds 
for research with pnvhtelv 
supported programs * . 



Roles and Responsibilities 
of the Partners 

], Protect the acadenuc environ- 
ment 

.2. Development t^f cooperative 
research framework 

3. Insure industrtial contributions 
as part of rela^tmship 

4. Inform university community 
of need and character of pro- 
prietary protections 

5. Provide legal and policy guid- 
ance to participating faculty 
and students 



L fVovision of goods and ser- 
vices lo meet public needs 

2. Develop mechanisms for 
. transfer of research into the 
innovatit)'" prcKess 

3- Commitment to develop re- 
search ideas, sharing benefits 

\with university 
, Provision of long-tenn re- 
search support 
5. Provision of access lo industry 
equipment and prt)cesses for 
participating (miversity re- 
search personhel 



1. Lessen barriers and provide 
incentives for university-in- 

^d u s t ry ^an) p e r a t i ve r esea rch 

2. Suppi^rt studies of pi)tential 
problems in the relationship, 
and develop models 

3. Support cooperative research 
where public payoff is high 

4. Develop U^ig-lerm perspective 
for cooperative research pro- 
grams 

5. fVovision ofrfinancial incei\- 
tives for industry support of 
research in universities 



^Source: National Commission on Research: Industry riand ^^the Universities 
Developing Cooperative Research Relationships in the NationaV 
. Interest ^ p, 16. '. ^ 
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LETTER OF RESIGNATION 
PROFESSOR HENRY 0. STONE 




THE UNIVERSITY OF KANSAS 



Dopariniont of Microbiology 
735 Haworth Itall 
I.iiwronco, Kansas 



June 15. 1982 



Professor -James M. Akagi 
Department of Microbiology 
The University of Kansas 
Lawrence, KS 66045 

Dear Jim: 



I have received an offer foi' a position as an Associate Professor in the 
Department of Microbiology at the new medical school in GreoRviUe, North 
Carolina (East Carolina University Schoolof Medicine).' After careful delib- 
eration, I have decided to,^accept their offer and therefore plan to leave the 
• University of Kansas on August 15, 1982. 

The decision to leave the University' of Kansas was a difficult decision to 
make. Within the Microbiology Department, I have been treated extreniely well 
by you and by David Parctsky. 1 shall always cherish the encouragement and 
support which you gave me during the period when I lacked an external research 
grant. My colleagues within the Department of Microbiology have been generous ' 
with their time and expertise. The success of my graduate students is a direct 
result of the efforts of my colleagues. 

- One of the fi nest 'characteri sties of the University of Kansas is the 
.cooperative attitude which exists acros^ departmental lines. I Jiave enjoyed 
the finest cooperation from my colleagues i n . Bi ochemi s try , especially Robert 
Weaver, Ronald Borchar'clt =-ajid Paul Kites. Earl Huys'er in Chemistry arid Mat, 
Mertes in Medicinal Chemi s ti'-y have generously 'loaned me equi pn^nt wi thou t 
charge. My queries for information always received invnediate and concerned 
responses from Lou Houston -and Dick Himes in Biochemistry, Dick Schowen in 
Chemistry, Les Mitscher in. Medicinal Chemistry, and Charles Decedue, Director 
of the Enzyme Laboratory. ' . 

Another valuable characteristic at the University of Kansas is the open- 
ness of the administration to faculty input. During the past year, my service 
on the College Committee on the Budget and the coimittee's interaction )vith Bol 
Adams and" Bob Lineberry have demonsti^ated that cooperative efforts toward, 
problem solving between administrators and faculty members is an active and 
ongoing process at KU. Indeed, I have felt that I can express my concern^ 
openly to any administrator without fear of retribution. 1 have found Vice- 
Chancellors Frances Horowitz, Oeanell Tacha, Bob, Cobb, and Chancel 1 or Gene 
Budig attentive to my concerns. . " ■ 
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Main Campus, Lawrchco 
Collogo of HoRUh Sciences and Hospital, Kansas City and Wichita 



James M. Akagi . ' 

June 15,. 1982 
Page 2 

I appreciate the opportunities to obtain administrative experience as your 
Associ-ate C.iainnan for a nuntber of years and as Acting Chairman in the Tall 
semester/ These experiences were extremely valuable to me. I discovered that 
I obtained more satisfaction from tjie pursuit of science than from administrative 
endeavors. In addition> administrat'ive responsibilities make it extremely 
difficult to be physically involved in scientific experiments. I honestly do 
not know why anyone in the sciences v/culd want to be Chairman at a school like 
KU. It is essential that decisions at the departmental level which affect the 
research and graduate missions of a department be made by someone with a distin- 
guished record and an active research program. However > anyone who takes a 
^ cha i rmansfii p at KU is sacrificing ttieir own scientific career. 

The position in Greenville. North Caroling offers me a great opportunity 
for professional advancement. 

K I will have a higher percentage of my personal tifne to devote to 
research. My teaching load will consist of one fourth of the Microbiology 
course to medical students every third year, and one third of the one sei)«cs~ 
ter gradua te- 1 eve 1 Virology course every two years. 

2. An annual budget of about $6,000'"per yeai^ for travel, researxiv^expen- 
ditures, and other research-oriented expenses will be provided. This level of 
support/ is included in the base budget and will prcsun^ably be available indef- 
ini tely . 

3. .Use of glassware cleaning and sterilization facilities, media prepara- 
tion services, cell culture facility, animal facility, and radioisotope facili- 
ties are provided by the University without charge. 

4. Approximately 570 square feet of laboratory space and 150 square feet 
of office space has been assigned to me. The laboratory space is one tliird P3 
containment antl two thirds P2 conta i nme^nt . Facilities with P4 containment are 
available upon request. The equipment/^d facilities will be certified by an ex- 
ternal agency before occupancy and re- tested annually without charge to faculty, 
members. - 

For "new" faculty membGrs, those additional inducements are added; 

5. Technical support in the form of a research assistant will be provided 
> ,^0'" two to Tjve years (twb years in writing and -five years vei^bal). This i& in 
' . . addition to^the support which I have on my research grant. 

• 6.. With the technical suppo'^t, a budgetSs provided for expenses of a 

research program. As with the technical support, this is promised in writing 
for two years and verbally for five y^ears. 

7. An allocation of $40,000 for capital equipment was assured in writing 
and a verbal promise of an additional allocation next year. 
/ . 

As a package, these guarantees offer me~a~tr-emendbus opportunity to pursue 
a research career. They clearly reflect an administrative and a legislative 
understanding of the needs of a professional scientist. 

The financial asj^ects of thc-pos,! ti on are as follows: , 

■ * " : * 

1, T-he position is a twelve month appointment with an annual salary of 
$46,000. Since the North Carolina legislature votes , a true cost- of living 

# 

"V ■■ . • . til . / ■ ^. ■ I 



James M. Akagi ^ 
June 15, 1982 ' " . 

Page 3 ; v'' 

Increase, as well as a "merit salary" increase annually, the rate of salary 
increases in North Carolina will exceed those in Kansas. In. addition to these 
Professor''^^^"* ^ "^^^ receive a substantial incre^oent upon promotion to full 

2. The clinical faculty of thf- Medical School v; H 1 pay health insurar'e 
coverage for my wife and dependents, as well as^ the premium for a $100 .000 'term 
lire insurance policy. ^ 

3. A reimbursement of $4,000 is included to defray moving expenses. 

Kansas University is academically superior to East Carolina University A- 
move away from KU is clearly a gamble-but a calculated one. The new physical 
<^or Microbiology in Greenville are first-rate. The construction of 
a large facility with biological containment through P4 is a substantial commit- 
ment by. the State of North Carolina to research in infectious disea e andT 
recombinant Oj^JA technology. The acquisition of new equipment for the facil y 
will provide investigators with excelTent capabilities for competitive research 
The current level of research support from the Stat€ of ^orth Carolina ,5 
excellent. The provisions for support services such as media facilities cell 
culture facilities, and radioisotope facilities all supported f W Ite'fund 
permit a larger research effort from external funds. The support for hiqhe, 
education in North Carolina has historical ly been exceptional ^ 

Perhaps the most attractive aspect of the offer from Greenville is that 
research IS accepted as a primary role for the academic faculty.' Research s 
XsUS ?K '° '^^^^^^"9 ^-ole but is instead a ful? parser 

As evidence of their convnitment to the research m^'ssion. the State of Nor?h 

ZnllT. f'^.cilUies. equipment, supply and trave budgets 

support services, research, ass i stants . and a competitive salary strucLur^'tn 
lulT. ^'^'^^ly competitive' in he r earTh arena E^en 

ran as \Ttl" easily afford to support higher educ tion 

IW^iU-^^^ I do not 

comiarLle to Nor?K f^^^ ^""^^ ^^^^^^ education in a manner 

comparabe to North Carolina. Thus, any investigator will be a more comoetitivP 

For all these reasons-; I therefore reluctantly submit this re.ttM- nf 
resignation to the University of Kansas effective August 15, 1982 

Sincerely, • 



Henry 0. Stone, Jr. 
Associate Professor 
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Industry and University Participants 
At A Technology Transfer Conference 

July. 1982 
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Industry/Unive-rsity Technology Transfer Conference 
JuTy 14-15. J982 Tulsa, Oklahoma 



LIST OF PARTICIPANTS 



T. Ariman 

Bill Barr 

John Bessler 

Ron Borchardt 

Walker Bowman " 

Ronald ChalfanC 

Tom Collins 

Theodore Craig 

Donald Grain 
^alph Daniels 

Anthony J, Del Vecchio 

R. S. Detrick 
Mark Elder 
Peter Etzkorn 
Tom Faucet t 
A. L. Frye 
Harmon Garfinkle 
Preston Grounds 
James Hajligan 
Robert Hartmap 
Donald Hoeg 
William Honstead 
Kenneth Moving 
Ronald Johnson 
Lef Jones 



Nat KessleV 



Bill Kimel 



ERLC 
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University of Tulsa 
University of Kansas 
Aladdin Industries 
University of Kansas 
Stahdard Oil of Indiana 



7 



Emerson £1 



e^tri 



c Company 



University of Missouri 
Foremost-McKesson , Inc* 
Phillips Petroleum Company 
University of Oklahoma 
The Pillsbury Company ^ 
Koppers Company, Inc, 
University of Oklahoma 
University of Missouri 
University of Missouri 
Aladdin Industries, Inc. 
Corning Glass Works 
Procter & Gamble Corporation 
University of Arkansas 
Oral Roberts University 
Borg-Warner Corporation 
Kansas State University 
University of Oklahoma 

»« 

Oklahoma State University 
Ohio^ Medical Anestlietics 
Staley Mfg. Company 
University of Missouri 



^ Tom King 
Duke Leahey 
Dean Leslie 
' Peter Levin 
Frank Long 
Micheal Losee 
Terry Loucks 
Kenneth McCollom 
Max Minor 
Cecil Miskel^ 

s 

Joe Mize 

Lowell E. Netherton 
William Nusbaum 
Eli Perry 
'Thomas Protzman 




Dale H. Reed 
David Rowley 



\ 



\ 



S. F. Sapaki 

Nell SchtnlCt 

E. P. Segner 

Selden 

ttllliam A. Sibley 

Allen Sol tow 

Johnnie Stokes 

Steve Stone 

Robert Tuite 
i 

John Mifn De Castle 
Jack Ward 



Ohio Medical Anesthetic 
Washington Universi ty 
Conoco, Inc, * 
University of Oklahoma 
ARCO Technology 
Monsant6 Company 
The Nor top Company 
Oklahoma S^te University 
Oklahoma State University- 
University of^ K»,ansas. 

Oklahoma State University 

I 

BASF Wyandotte Corporation 

Emerson Electric Company 

Monsanto Company 

Staley Mfg. Company 

ARCO Exploration Company ^ 

Chris tensen & Diamond Technology 
Center 

General Mills, Inc* 

! 

University of Arkansas 
Memphis State University 
Aladdin Industries 
Oklahoma State University 
University of Tulsa 
University of Arkansas 
Oklahoma State University 
Eastman Kodak 
ARCO Technology* 
University of Missouri 
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"Economic. Development For Kansas- 
m Action Program" 



1962 
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ECONOMIC DEVELOPMENT FOR KANSAS 



AN AQION PROGRAM 




S0 



Prepared By 

GOVERNOR S ECONOMIC DEVELOPMENT COMMITTEE 

1962 



4. Existing facilities for use. 

5. Population c<)niiK>sition and tn^ntls. 

6. Job opportunities in the area, and a resunu* 
cnverinj; history of unemployment and spe- 
cific needs Tor such a program. 

Training provided by each area^ school should 
be corrblated with the needs of the area and witH 
those of other schools fn the stirte to assJire diversi- 
fied training opportunities counnensurate with man- 
power needs. Co-operation between the State 
Board of Vocational Education, and the local sdiool 
^ Imards should be encouraged, and area'' sc1uk)1s 
"should be administered locally. 

Finally, the CommitteV believes ^le economy of 
Kansas will suffer if such educational opportunities 
are nol supported with sufficient funds to build 
and equip modern shops and training facilities. 
Furthermore, in a restricted situation there are not 
enough potential students to offer a variety *of 
cxvurse^i of study, and tcf warra/it specialized telich- 
^ ers, supervisory personnel, counseling services, or 
vocationally-trained administratiA^s. 

The proposed area vocational education program 
offers a constiuctive approach to the solution of this, 
problem. Programs which serve the youth and 
adults of a wide geographical region possess the 
enlarged student bodies 4md . necessary expanded 
financial resources luvded to provide the facilities, 
the special personnel and the broad curricula re- 
(piircnl for sound vocational education. 

The area piogram akso offers an ( (fective solution 
to the problem of rluui\taining a proper , balance 
between supply and d(Muai|d in the labor force for 
specific occupations in which vocational-technical 
training is needed. When there is a need for a cer- 
tain number of trained workers in a particular occu- 
pation. the4)resent tendency is to establish training 
programs in many different schools throughout the 
* state. Such a program n\sults, oftentimes, in too 
many workers who are inadeipiately trained be- 
cause the school where the training was reeeiveil 
was not able to supply the pr<)i)er ecpiipment and 
train(»d personnel. Technical training re(|uires 
expensive ecjuipment which can mily be ji^stified 
by a large number of students. The area school 
concept overcomes this problem and increases re- 
spect for, the vocational program from industry, 
labor, school officials, and the public. 

.Scientific Hcsearcli v 

Economic growth in excess of population growth , 
stems, among other things, fronu 

1. More aild better e;y[)ital utili^c^tion. 

2. More and better technology^ 

93 



Kansas has lagged behintl the more progressive 
states in the development and utilization of research 
as a stiitnulus 4o economic growth. Unfortunately, 
too many Kansas people and industries are either 
unaware -of^ the^ research resources in the state or 
unappreciiitive of their importance to economic 
deveiopment of the state. Likewise, very little has 
been dorte to publicize the availability of the state's 
research resources and therefore no concerted 
movement to utilree them has been forthcoming. 

'T)xc Vommittee considers it essential to economic 
profn^ress in Kansas that an immediate effort be made 
to vitiUize exis;ting research resources, and to en- 
courage additibnal developments in this 'field by 
increasing re^arch volume in the ^universities and 
expanding into more areas. , * 
An article in "the .Spring, 1962, ijssue*,-of State 
Governvicnt entitJed *'JResearch',as an Aid to^Indus- 
trial- Development" expresses the Committee s cQn- 
cern: • , • ' ^ 

. . The more research within a state, the more likely 
that the st'jte wilLbeneiit by expansion of existing indus- 
try and the creation of new industry. 

. ..^ , there may be a high degree of corxelation be- 
tween f;n>wth rates of individual states and the percent- 
af;c of state revenues they put into research. 

There is conclusive evidence to show that manu- 
facturing faeihties for the newer products in elec- 
tronics and 'space age** requirements are locating 
in states with growing research facilities. Kansas 
has not been considered as a logical locatioq for 
such production facilities. Does this omission re- 
suit from lack of recognizing the importance of 
advancexl research facilities by the ppople of Kan- 
sas, and from the absence of a program to publicize 
the existing q\iality research resources available in 
Xan.sas? 

Heretofore tfte Committee reconiniended. that 
the proposed Department of Economic Develop- 
ment have the responsibility for co-ordinating the 
scientific research co-ofdination functions in the 
state. This provision establi.shes a means for better 
co-operation between industry, agriculture and the 
research resources of th<? state. It also provides 
assurance that Kansas will not overlook futui*e pos- 
sibilities irt the scientific field as a stimulus to eco- 
nomic deveropment. 

To supplement the effort jexpected frohi the pro- 
posed Department of Economic Development, the 
Committee believes Kansas industry and business 
should lend its support for lyiiversity research pro- 
grams by: 

L Providing consulting opportunities for re- 
search personnel. 



2. Making contributions of funds si>ecifically for 
salary supplements and the employment of 

' research assistants. * 

3. Contributing fuJids tor purchase of scientific 
.equipment or Hbrary materials. 

4. Assisting in expanding the yohuue of univer- 
sity contract reseatch! 

The Committee recommends the Kansas Legis- 
lature increase its appropriations in support of re- 
search in the universities in order to raise faculty 
salaries, expand laboratory space and equipment, 
and 6nance additional research capabilities. Analy- 
sis by the Committee of the actions of other stalest 
including those nearby, shows that these states rec- 
ognize the growing role of research in economic 
growth 'and development, and have accordingly 
provided additional financial support to the univer- 
sities to attain an even greater status in this field. 
If science is to flourish in Kansas, state govem- 
mentV endorsement of scientific elideavor will Iftve 
to become more, substantive than in the past. The 
attraction of outstanding scientific ^)ersonnel to a 
state requires recognition and appreciation of intel- 
lectual achievement. A report covering an ap- 
praisal of scientific effort in Missouri notes, "Science 
needs status in Missouri/' The same thing qan be 
said about Kansas. 

there is a definite relationship between univer-^^ 
sities vnTith outstanding research con*lexes and pri- 
vate research facilities. The priva# facilities, par^ 
ticularly those owned by industry,^oo^e to locate 
in an area where scholars and equipment of univer- 
sities can be utilized on a consulting basis. In turn, 
the production facilities of these companies fpr the 
newer products are usually located nearby their re- 
search facility. In effect, then, the presence of ad- 
vanced university research facilities act as a mag- 
. net in the sense of location of private research and 
production plants. 

The Committee Encountered a serious problem 
relating to university research programs, in that at 
present all funds received for this purppse, whether 
from private or public sources, ari* channeled 
through the budget department of state govern- 
ment, and are subject to normal purchasing* pro- 
cedures. This procedure restricts the latitude of 
the researcher, and complicates operational proce- 
dures so that Kansas has difficulty in attracting out- . 
standing scientific personnel. This procedure should 
be changed as in other states. 

The Committee, therefore, recommetfdfi that a 
nonj^rofit research foundation be establi^ed by 
statute^ for \he purpose of receiving and dispensing 
research funds* granted to universities of the state. 
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The foundation should be governed by a Board 
consisting of representatives of the Board of Re- 
gents, universities and a representative^ group from 
agriculture and industry. The research foundation 
would serve to: * 

It Encom^age and stimulate expansion of existing 
research and the development of new research 
in the state universities. 

2. / Assist the universities in obtaining funds from 

federal agencies, private foundations, private 
industry, and other sources of researc-h sup- 
port. 

3. Correlate nresearch programs of ^the state uni- 
versities with the proposed Department of 
Economic Developirtent, and other state agen- 
cies as well as inclustryand agriculture. 

The Committee Aronglg recompiends ' th^t the 
Board of Regents establish and seek legislative 
appropriations for a minimum of six distinguished 
professorships -at salaries necessary to attract scien- 
tists or engineers of national or international dis- 
tinction. 

, Experience in other parts of the nation has dem- 
onstrated convincingly that the availability of such 
outstanding scholars in a state is a major attraction 
to scientific-based industry. Also, such scholars act 
as a nucleus to attract younger scientists who 
would eventually increase the pool of talent in the 
state. * ' * » • 

Kansas is forttmate in having already a learned 
society known as tl\f Kansas Academy of /Science. 
The Committee Relieves this group has not been 
utilized sufficiently in matters of economic develop- 
ment- The Academy does promote scholarly attain- 
ment and provide recognition for service and 
achievement. However, the research program en- 
visioned by the Committee encompasses making 
a place for the Academy in the over-all program, 
including utilization of this group as a means of 
bringing to the public s attention the value of scien- 
tific achievement in Kansas. 

The Committee emp*iasizes its belief that Kansas 
must immediately exercise great effort to enlarge 
and improve scientific research in the state if the 
people of Kansas are to benefit froni the transition 
now taking place. Economic growth* and develop- 
' ment in formerly nonindustrialized areas of the 
nation are often the result of research programs. 
The movement of people to these newly-developing 
areas, and the increase in personal income resulting 
therefrom, forecasts a trend that portends a lesseY 
• role for these areas which have not recognized this 
development. The Kansas economy will suffer un- 
less arrangements can b^ made to attract researcH. 
and subsequent production developments to the. 

♦ 
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state. The patteri) is very clciir — research develop- 
ments must come Brst. 

Ahhoiigh the C'ommittee was not (Urectly char);(;tl 
by the resohition establishing it to propose govern- 
mental reorgmiization as a primary function, the 
(Committee encountered situations which it felt 
should be studied to determine whether present 
government .organization and op(TaHon are foster- 
ing economic development. 

• Because of the great importance of natural re- 
sources -ilevelo}\fnent to over-all economic develop- 
nu'nt, the Connnittee reconnnentls a stntly. of the 
government, structure under which natural resources 
devftopment operates to determine the overlapping 
ar(MS, and to ascertain* whether certain phases of 
natural resources development are being given 
proper attention. 

The Committee discovered the great strides being 
made by neighboring states in fringing barge trans- 
portation to the doorsteps of its cities. The develop- 
ment of 'the channels on the Missouri and Arkansas 
Rivers to permit barge traffic.alerteJ the Committee 
to the competitive position in which Kansas will 

• find itself in a few years. The fact that Kansas is a 
landlocked state — except for the northeast portion 
— and the fact tha\ Oklahoma, Missouri, Nebraska. 
an<l Arkansas will by 1970 have the attraction of 
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watervs^ays transportation for economic ueveiup- 
ment, concerned the Committee. The opening up 
* <jf the Arkansas River in Oklahoma as far as Tulsa 
by 1970 indicates the competition Kansas must 
face. The Committee* recommends that a determi- 
nation of the feasibility be made of waterways 
transportation on the Kansas (Kaw) River and the 
Arkansas River, and their tributaries. 

fiThe Connnittee further? reconune^s that the 
state of Kansas develop a specific procedure for 
discharging financial commitments that have be;^en 
or will be made for incorporating additional water 
supply in federal reservoirs buiU in Kansas. Thus 
economic development interests may know all de- 
tails pertaining to water costs in areas where such 
facilities are located. 

The Committee recommends that the two mill 
levy for wheat promotion now levied and paid to 
the Kansas Wheat Commission, with the state 
charging a 20 pereei^t overhead cost for coll^^cting 
said levy, be revfewed in the light of the fact that 
no other state with such a wheat levy charges over 
3 percent for overhead collection costs. 

The Committee recommends that representatives \ 
of the livestoc(c industry take the initiative in de- 
veloping regulations for feedlots which will be 
acceptable to operatoirs and the public. 
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A University/ Industry Experimental, Center 'Program for 
•Small Manufacturers, Arkansas 

^ . ^ '» • \ . 
\ To combine manage'nent and financial assi-stanceT'^viith 
^ the introduction of technology to assist i n the grow,th\ 
and viability of small manufacturers. 

. "Arkansas Science Information Exchange , , 

This program disseminates scientific and technologicaj * 
information to the citizens of the State and brings .' 
scientists and citizens together to discuss public 
policy issues. 

Implementation Phase - Arkansas State Science Engineering- 
and Technology Program 

The objective of this program is to strengthen th^ 
policy management capacity of State Government by i 
developing mechanisms tKat integrate science and ' 
vo^ technology information and expertise into the policy . ' 
management process. 



Center of Excellence in Engineering, Ari zona 

In 1980, the high technology industry, Arizona State 
University, and the State Government joined forces to 
create a $32 million center for engineering excellence 
over a five ^'ear period. The State funds of $19 million*-, 
and the industry funds of $9 million wi]l go to six / - 
programs: Solid Staj^e^lectronics, Computers and ' • - 
Computer ' Sci ence Cdmputel^ Aided Processes, Energy / 
Systems, Transportation Systems, and Thermosciences, . 
•with dominant* input to the electronics and Computer 
areas. ^ 
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Connecticut Product Development Corporation (CPDC) 

Seeks to stimulate new projects by providing grants 
to finance development costs in. existing new firms ^ In 
return for the grant, the CPDC receives a -limited royalty 
at first, usually five percent of sales, with the per- 
centage decreasing as payment goals are surpassed. To 
date, the CPDC has funded more than 57 projects, 33 of 
which*are now in the marketplace. Funding approvals for 
1981 were up 281% over 1980. 

Connecticut Innovation Development Program* 

To foste^ new hig^i technology innovations, small and 
medium-sized manufacturers can make use of working 
capital loans (at' below market interest rates) to 
finance the costs of bringing ^ newly developed product 
to the marketplace. In addition, the loans may be used 
in conjunction with development grants available 
through the Connecticut .Prpauct Development Corporation. 

Colorado Electronics Institute 

The Inrtitute isM'ntended Jto^ serve as d mechanism for 
the development and coor^dination of, education and • 
research programs related to the electronics, semi- . 
'conductor -and computer industries. The Institute will 
promote programs at single state or private educational 
or research institutions for multi disciplinary 
interuniversity, government-university and industry- 
university for electronic engineering technology, pro- 
cess control', high-speed microelectronics and system 
design. . 

Governor's. Science and Technology Advisory Council, Colorado 

The Science and Technology Advisory Council serves as a 
linkage between the academic and research convnunities and 
state government. The council is exploring methods of 
stimulating high technology development in Colorado; has 
assessed incentives and disincentives for universities to 
conduct research on Colorado's needs; has survey contacts 
between state agencies and universities; and is planning 

a symposium on the future of science and technology in 
Colorado. 
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Pension Investment Unit, California 

The Pension Investment Unit (PIU) of the Governor's 
Office of Planning aTid Research is working with invest- 
ment advisors and fund managers of both public and 
private employed retirement funds to explore means of 
investing more capital in -businesses and industries 
engaged in significant tecftnological innovation. 

In alidition to bringing together California's lenders 
and borrowers for creative financial packaging, the 
PIU is working on structural changes such as a State 
Constitutional Amendment to allow more flexibility in 
investments by public employee pension funds, and a 
State insurance or loan guarantee program to enable 
pension funds to purchase pools of commercial/industrial 
loans and mortgages. 

California Innovation Development Loan Program 

This program will provide- innovative financing to 
pronjising technology-based firms for product development. 
The recipients of the loans will be small technology- 
based entrepreneurs and scientific/engineering inventors. 

Investment In People, California 

Investment in*'People j's a package of new programs and 
budgetary priorities designed to increaise the techni-cal 
comp,etency of California's labor force at a variety of 
skill and age .leveJs. Investment in People includes 
$19.6 million to upgrade math and science education in 
K-12, $7 million to augment engineering, computer 
science, and related basic science- education In the 
Universities, and $12.2 million for employment-based 
training through community colleges; and $10 million 
for job training and placement assistance for displaced 
workers and welfare recipients. 
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Micro Electronics Innovation & Computer Science ^ - 

Under MICRO, the University of California^ the State 
Government, and industry work together to facilitate, 
expand, and enhance basic and applied. research in 
microelectronics%nd computer science. General policy 
directions are determined by a policy board consist- 
ing of representatives from the University, the State 
Government, and industry, appointed by the President 
of the University. The University administers the pro- 
gram and solicits, reviews and approves all research 
proposals. Core funding i*s provided by the SVate. 
Approved research projects are sjjppor^ed by these 
funds and by matching funds from industry. State and 
industry funds can also be used t(V augment support 
for superior graduate students and graduate programs 
of instruction. 

California Worksite Education and^Training Ace (CWETA) 

• Under CWETA, employers make a commitment to hire trained 
workers for permanent jobs, and then training programs 
are devised in conjunction with local education and 
training institutions, with much of the training taking, 
place at the worksite and on th|& job. CWETA is designed ^ 
for both entry-level jobs and^ upgrade training for much 
higher skill levels. Most' of the fpcus of existing 
training has been in electronics, nBchine trades, and 
health fields. ( 

California Commission on IndustJ^l Innovation (CCII) 

The overall purpose of the 18-member Commission on 
Industrial Innovation is to produce a consensus among 
business, academic and labor leaders on the programs 
required to maintain California's ecjiJnomIc strength through 
industrial innovation. The Commission is organized 
through three subcommittees to examine critical issues 
in financing technological innovation, education and 
training , and improving human productivity. 
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Advanced Technology Development Center, Georgia 

1. Advanced Technology Entrepreneur Development . 
The ATDC will hdlp entrepreneurs identify product 
markets, assist them in locating venture capital 
and help venture capitalists in locating high- 
technology opportunities. The ATCD will provide 
assistance in the areas of administration, market- 
ing, finance, legal aspects and management. 

2. Advanced Technology Industrial Recruitment . 

The ATDC will be sensitive to the heeded cl i ma te 
qf technology support and will make a positive 
wfort to meet specific needs. 

3. Assisting Industry in Developing New High-Technology 
Products and Alternative Energy Resources . 

ATDC will help build technologically-based industry 
by stimulating the development of advanced tech- 
nology product lines iri existing companies. The 
effort will consist of identifying, investigating 
and evaluating new ideas through management and 
technical expertise. 



Venture Capital Information Center, Hawaii 

The State Legislature in its 1981 Special Session 
passed Act 8, which authorizes the establishment of the 
Venture Capital Information Center in this department. ' - 
The legislature also appropriated State funds to 
operate the center in the current fiscal biennium and 
to create the Hawaii Development Fund to provide loans 
to investors and developers of new products^ 
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NASA/KY Technology Applications Program, Kentucky 

* 

Part of nonprofit technical and scientific information 
dissemination network. The program has access to 60 
different data- banks. 

Kentucky Industrial Training, Out-of-^tate or United 
States 

A trainee must be designated by a new or expanding 
industry; and must return to Kentucky to provide • 
training for other employees on sfimilar equipment, 
procedures, or processes. The -tenure of these out- 
of-state or U.S. training programs do not exceed eight • 
weeks, and the trainee may travel to any location decided 
upon by the company and approved by the state agencies. 



High Technology Task Force, Iowa 



The Task Force, appointed by the Governor, will con- 
duct studies and make recommendations in regard to 
targeting high technology research and development 
projects in Iowa. These recommendations will be used 
in State budgeting for the 1983-1985 biennium. 
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Industrial Training Program, 111 i noi s 



The Industrial Training Program is conducted by" the 
Illinois Department of Commerce and Community Affairs. 
* It was designed to encourage high-tech industries to 
locate and expand in Illinois by meeting the employer's 
, training needs. The Program offers funding and train- 
ing assistance in cooperation with local education 
facilities. 

i 

In the two years' of the Program's existence, its staff 
has assisted 48 high-tech- industries in their decision 
to locate or expand in Illinois. In addition, voca- 
tional education schools are taking greater initiative 
in creating partnerships with high tech industries to 
answer industrial training needs. 

High Impact Training Services, Illinois 

The High Impact Training Services program is operated 
by the Illinois State Board of Education. Its purpose 
is to' provide funding for loccfl public school districts 
and community colleges to establish initial "high 
jmpact" training programs to meet specific needs of 
new businesses and industrial establishments locating 
. in Illinois communities. Applications for local 
businesses or Industries which are expanding their 
Illinois operation are also considered. 

Examples of recent training programs which HITS has 
funded include copper and brass machinists; radiator 
manufacturing; electronics technology; and data pro- 
cessing. 

Workers for Electronics Project, Illinois 

This project is funded through the IL Department of 
Commerce and Comnunlty Affairs, and operated by the 
Rehabilitation Institute of Chicago and the Electronics 
Industry Foundation. Its purpose is to train disabled 
workers in 'the field of electronics; then to market 
them to Chicago's electronic businesses and industries. 




Illinois Solar 80 , 

Illinois Solar 80 is a residential pa'ssive solar con- * - 
struction program designed for Illinois vocational 
schools traditionally involved in residential buiTtling 
projects. 'The goal of* the program is to promote the 
feasibility and construction of technologically- 
innovative'passive splar holes. An open solicitation 
process, f)rofessioiicil training in passive design and 
construction, technical assistance, and promotional . 
support comprise the major program components. The 
Illinots Department of Energy and Natural Resources, 
conducts the program, which has resulted in the 
instruction of 650 building traces students in 17 
^vocational schools, and in the construction of 18 
solar homes in Illinois. 

High Technology Task Force, Illinois 

The High Technology Task Force was recently created 
to attract, nurture, and retain high technology industry 
in the State of Illinois. Its emphasis centers on 
electroni^cs, robotics, and biotechnology. Its objectives 
are to strengthen university -Research programs in tech- 
nology; to offer financing options and incenti'8'es for 
technological industries in Illinois; and to promote 
' the State of Illinois as an area highly receptive to 
and capable of accommodating high-tech industry. 

State Treasurer's Investment Program - Specific ' 
Opportunity Program, Illinois 

The State of Illinois 'operates a State "loan systein" 
to provide funds for the Jocation and expansion of 
high technology industries in Illinois. The State 
Treasurer is authorized to deposit state funds in a 
local bank, which are in turn loaned to the high-tech 
companies. 
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The Indiana Qorpor^tion for Science and Technology 

. A bill has been introduced in the Indfana General 

Assembly to create the Indiana Corporation for Science 
. and Technology, a not-f or-prof it. corpora ti on. * The 
mission of the Corporation will be to recommend public 
policies and to prepare and implement programs which 
will encourage the further development of science' and 
technology in the educational institutions and- the 
industries of the State of Indiana. 

The Board of Directors of the Corporation will consist^ 
of a total of 24-members, with eight from the private 
sector, eight *from the public sector, and eight from 
the ejlucation. amd university sector.. The Board will 
have a Chairman and an Executive Committee, all of 
whom will serve without compensation. In addition, 
there will be a fulltime, salaried Executive Director 
who will coordinate and implement the Board's programs 
and activities. 

o 

Biomedical Electronics Technology, Indiana 

This innovative technological -medical approach to 
biomedical measurement is the only Indiana program 
at the technology level combining the life science and 
electrical technology foundations. The program Is 
offered at Indiana University/Purdue University - 
Indianapolis. 

Machine Trades Technology, Indiana 

This specialized curriculum at Vincennes University is 
designed to develop in students the knowledge and 
manual dexterities essential in the construction of 
injection mold tooling. Graduates will be prepared to 
meet the demand in the plastics industry for this 
exacting mold making skill.. , 
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Corporation for Innovation Development, Indiana o-^ 

' - 7 

The Corporation for Innovation Development (CID), a 
for-profit entity, provides seed' capital to Small 
Business Investment Companies (SBICs), and will 
directly finance high-risk new technology ventures ^ 
that are unlikely to gain.SBIC support. Private 
investors in the CID receive a 30 percent credit on 
Indiana tax liability for the amount of their invest- 
ment. Similar credits are available to'investors 
in those SBICs in which the CID is also an Investor. 
The CID itself is exempt "from Indiana taxes. 

Laser and Electro-Optics Technology, Indiana 

* 

Graduates are qualified as skilled technicians in the 
emerging technology of laser and electro-optics. 
Students learn to install, maintain, and operate * ♦ 
industrial equipment that utilizes lasers, electro-optics, 
and optics as principal components. Students are trained 
for jobs in design support, developmental assistance, sales 
field service and maintenance. From the manufacturing 
angle, they will be prepared for assembly, fabrication, 
and testing. 

Laser and Electro-Optics Technology, Indiana 

When the State Board of Vocational ^nd. Technical 
Education approved and^funded the laser program in 
1975 at Vincennes Uritversity, the laser was considered 
an emerging techaology, and our program was secortd in 
the nation as ^ government pilot program. Since that 
time, the laser field has shown phenomenal gro»^th, and 
the Vincennes program has become one of several, serving 
as a model for other new programs. 
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Technological Extension Service, Maryl^d 
t 

Provides technological problem solving to small and 
medium businesses in the three western coiinties of 
Maryland. Faculty resources of the College of 
Engineering are used as backup to field agent. 

Currently funded at ^70,000 per year with funds 
from Appalachian Regional toninlssion. 

University Research Foundation, Ma|i^1and 

This corporation, owned by the University of Maryland 
Foundation,^ serves as a vehicle for the development of 
new high technology businesses. . 



Technology Development Corporation, Massachusetts 

S Assists small high technology-based companies achieve 
commercial success from their innovation by providing 
financial assistance. It seeks situations that will 
trigger additional private investment. Specifically 
the corporatfdn wi 1 1 : * 

Provide debt, equity or royalty agreement 
^ capital 

- Will only, CO- invest with private funds 
Arrange for solely private funding 
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Minnesota Wei] spring »- 

Minnesota Well spring, a nonprofit corporation, is a 
collaborative project among 'the State's leaders in . 
business, labor, education, an^l government. One- 
third of Well spring's budget is provided by the State; 
the rest comes from private sources. Well spring's 
goals are to increase the number of new jobs in 
Minnesota and expaniS- the State's technology-based 
industries. , 

Challeoge Grant Program, Minnesota , 

Under this program, the State would match dollar-for- 
dollar any contributions from the private sector to' 
three new centers at the University of Minnesota: 
the Microelectronics and Informat^'on Services Center, 
the Productivity. Center, and the Biotechnology Center. 

Center for Innovatio/i (CF|r), Montana 

The Center for Innovation (CFI) was established through 
a grant from the Old West Regional" Commission (OWRC), 
and has been supported by grants from OWRC and the 
Montana Department of Natural Resources. The CFI pro- 
vides technical and financial assistance to inventors 
in Montana, Wyoming, North Dakota, South Dakota, and 
Nebraska. Any inventor with an idea for a new product 
that can create jobs in these five States is eligible 
for CFI's technical and financial assistance. 
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Technology-based Innovation and Develbpraent Fund, 
I Michigan ' * • ^ 

The program is intended to fund university/private 
sector joint re'search and development projects in 
Qlichigan. 

* • 

ft 

A scientific review panel made up of technical, 
financial, business and academic experts will be 

' established to review .the whole proposal submitted for 
funding. Criteria included the technical nature of the 
project, potential for job creation, need for long-term 

. funding, private sector participation, and overall 
feasibility of the project. 



High- Technology Task Force, Michigan 

»— • 

o 

^ Task force on technology and innovation composed of 
universities, private sector, financial community, 
and state government officials. This task force was 
appointed in January 1981 and has met on a continuous 
^•basis since that time to explore and recommend methods 
of stimulating high technology development in Michigan. 
The group is privately financed. 



Business Development Corporation (M6DC), Michigan 

Initial board was appointed by the Governor is early 
1981. The MBDC is currently in the organization stage 
with a goal to be capitalized initially at $20 million. 
The corporation will provide medium-risk financing, 
both debt and equity, to small high -techno logy f^rms. 



r 
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Missouri Loan Guarantee Authority ^ 

» 

The proposed loan guarantee, designed around the loan 
loss reserve concept, will stimulate private lending 
to small businbesses, emphasizing high groinrl^, high- ' 
technology enterprises. State income tax credits will 
be offered to encourage private sector contributions 
to the Au^^hority's fund. 



High-Technology Skills for Auto Workers, Missouri 

General Motors is planning to build a new auto assembly 
plant in Wentzville, Missouri which will use the latest 
in robotics and high technology equipment. In a, coopera- 
tive effort the state will establish a high technology 
training center for the region and retrain 6,000 auto 
workers for the Wentzvil le'plant. 



Research Assistance Act, Missouri 

The Research Assistance Act will provide State "challenge 
grants" which Missouri public colleges and universities 
can use to match corporate and other private-sector grants 
for research and applied projects. Projects will meet 
criteriaffor job creation and for stimulating high growth, 
high technology industries in Missouri. 



University of Missouri - Robotics Training and Research 

The University of Missouri - Roll a campus operates the 
Integrated Computer Aided McJUufacturing program (ICAM). 
The program uses industrial robotics to train personnel 
in high technology manufacturing design and development. 
It also researches industrial a nd^ manufacturing applica- 
tions of interactive graphics and develops computer 
hardware and software for use in^ computer^.dided design. 
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Office for Promoting Technical Innovation (OPTI) 
New Jersey 

The New Jersey vOff ice for Promoting Technical Innovation 
(OPTI) provides assistance to inventors, entrepreneurs 
and small businesses in the developnient of new products 
wvth innovative technical aspects. Services provided 
by the Office include technical evaluations, marketing 
guidance, business planning, and license brokering. Staff 
evaluations of project potential result in determination 
of services to be 'provided. Fees are not charged for 
services. 

Limited financing is available through direct loans or 
royalty financing when OPTI' s Board of Directors finds 
that "gap" financing for testing, development, produc- 
tion or marketing would significantly alter the pros- 
pects for success. The participation of third party 
lenders or investors is typically a condition of 
financing; however, OPTI's lending activity has been 
limited to five transactions of an average $20,000 with 
a four-year term. Given both financial and technical 
resource constraints there has been some tendency for 
the Office to encourage licensing arrangements rather 
than new business financing. 



P'atent Development Program, Nebraska 

The Nebraska Department of Economic Development's 
Patent Development Program is responsible for tlfee 
administration and commercial iz^ition of patents owned 
by the State of Nebraska. 

The Department contracts for research on a project-by 
project basis, principally with the University of 
LNebraska and/or State Colleges. Any successful results 
of the project research are then commercialized. Monies 
accruing to the program in the form of royal i ties and/or 
licensing fees are reinvested in additional contract 
research projects. 



Technology Innovation Center (TIC), New Mexico 



The Technology Innovation Center., established- as a private 
nonprofit corporation, facilitates the development of new, 
technologically innovative businesses in the State and 
trains traditional and non- traditional students in 
entr^reneurship. University students and faculty at the 
Center assist entrepreneurs with business plans or 
engineering and production plans, depending on the 
entrepreneur's needs. As a result of the Center's first 
year of operation, six to eight new businesses have now 
incorporated in the State. The Center, in collaboration 
with the State Departments of Energy and Minerals and 
Commerce and Industry and the Los Alamos and Sandia 
laboratories, sponsored a workshop on financing technologi- 
cal innovation in New Mexico which was attended by 100 
entrepreneurs and venturs^apital ists from around the 
country. 



Technology Programs at Albuquerque Technical Vocational 
Institute and Other technical two-year training programs. 
New Mexico 

The technology program at the Albuquerque Technical 
Vocational Institute (TVI) prepares abeut 470 students per 
year for careers as advanced technicians. Students may 
receive training in digital circuitry, all phases of 
advanced electronics-, las^r electro-optics, fiber optics, 
advanced computer pro^raraminq, electromechanical tech- 
nologies (including robotics), hydraulics, electronic 
communications (including microwave technologies). TVI 
works closely with industry to assure that its training 
matches industry needs. .Mean student age is 27, and many 
students already have other degrees before entering the ' 
technology program. ' . 



Science and Te^nology Foundation, New York 



The new legislation reconstituting the Foundation was 
signed by the Governor on June 9, 1981. The following 
duties were assigned the Foundation which provided a 
framework for programs already initiated by the founda- 
tion. 

1. To foster and support scientific and technological , 
research, development and education in the state, 
through contracts or other means. 

2. To sponsor and conduct conferences and studies and 
issue periodic reports relating to scientific and 
technological research, development and education 
in the state. 

** 

3. To review the technological development potential 
of various regions of the state and to cooperate 
with and make reconmendations to the legislature, 
state agencies, etc. 



4. To assist small and emerging science and technology 
orieated businesses in applying for federal researc 
granite and state or federal procurement contracts. 



5. To collect and disseminate information on financial, 
technical, marketing, management and other services 
available to- small and emerging science and technology 
oriented business on a free or for hire basis. 

6, To identify emerging technologies which provide 
significant promise for the development of job- 
creating businesses. 
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Corporation for Innovation Development, New York 



The basis of the CID economic development program is a 
statewide strategy aimed at improving the economic base 
of the State as a whole through the advancement and 
support of those technology-based new business ventures/ 
start-ups judged to have new/increased jbb development 
potential . The CID is located with the Science and 
Technology Foundation and is capitalized with State and 
Federal funds. Ventures supported may include start-up 
enterprises or new product/process' development i^i existing 
businesses. Generally, the CID seeks to provide financial 
assistance to young Enterprises (uncler 5 years old and 
typically undercapitalized), small enterprises (with less 
than 250 employees, preferably in the 1-99 range) and 
locally-controlled enterprises (with the likelihood of 
long term commitment? to an area). 



Corporation for Innovation Development, New York 

Investments will generally be in the $50, 000- $100, 000 
range. Foundation CID program assistance may be in 
the form of debt financing, near-term equity financing 
(with royalty payback return) or a combination of the 
above financings. Investment proceeds, when leveraged 
with conventional financing, may be used for any of 
the following or combinations thereof, working capital, 
ajcqyisi tion of technical apparatus and facilities, and 
research and development. ^ 



Center of Industrial Cooperation^ New York 

This center is the vehicle for cownunication between 
the technological industrial and university sectors. It, 
is instrumental in arranging cooperative research pro- . 
jects with industry, identifying corSlfltants and facilities 
for industrial' firms and organizing technical education 
;;ograms for special needs in industry. 



>f^;^gr^r 



123 



Improving Science anj Mathematics Education, 
North Carolina 



1. N.C. School of Science and Mathematics 

2. Improving Scienc^ and Mathematics Instruction in 
"all elementary and secondary schools 

3. Community Colleges and Technical Insitutes 

1. School of Science and Mathematics . A residential 
high school for students with very high aptitudes 
in science and mathematics. Purpose is to 

(1) train and inspire those students in residence 
to become future leaders of science, and mathematics 
instruction in all elementary and secondary schools 
in the state. Now in its second year, 300 students, 
are enrolled. No more than 900 will be in residence 
when the school reaches full capacity, with about 
15 percent from out-of-state. 

2. Impr oving S & M in All Schools . The Department of 
Public Instruction, working with the Board of 
Science and Technology and the School of Science 
and Mathematics, is devising means of improving 
science and mathematics instruction in all elementary 
and secondary schools by improving the qualifications 

• of teachers, tiy mobilizing community support, and by 
upgrading the quality of the curriculum. 

3. Community College System . The system consists of 
58 community colleges and technical insitutes, with 

. appn)ximately 600,000 individuals enrolled each year. 
The system has been Reorganized and its budget 
strengthened to give greater emphasis to vocational- 
technical education and to better enable each 
institution to meet the technical training needs qf 
industrial firms within its area. 



1. North Carolina Board of Science and Technology 

2. Microelectronics Center of North Carolina 

3. North Carolina Biotechnology Center 

1. Board of Science and Tech nology: Consists of 15 
scientists, engineers and public and private officials 
with the Governdr serving as Chairman. Functions as 

a "nerve center" connecting the research institutions 
and organizations of North Carolina with state and 
local government agencies and with the private 
sector. Develop strategy relevant to the entire 
process of technological innovation and associated 
relations between State government and research 
institutions, private industry and local governments. 

2. Microelectronics Center : A cooperative program whereby 
six research institutions share highly extensive, \ 
sophisticated microelectronics research equipment for 
both research and educational purposes. Designed to 
guide microelectronics program of the state. 

3. Biotechnology Center : Designed to assist major re- 
search institutions in North Carolina in developing 
a very strong research and education program in 
biotechnology, and in developing essential working 
relationships with industry. 
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Direct Loan Program for "Future Oriented Industries" 
Ohio 

Along with tax-exempt bond financing, ODFC has a 
separate direct loan program targeted specifically 
. to "future-oriented Industries". In practice,' this 
has meant an emphasis on tecljnology-based firms, with 
the largest concentration 1(n companies specializing In 
Instrumentation. The loan program finances fixed 
assets only at an Interest/ rate of 2%, During Its 
three years of existence, the program has made over 
fifty loans totaling about $50 million. 

) 

^PENNTAP, Pennyslvania 

In 1965, the Pennsylvania Department of Commerce and 
o the Pennsylvania State University jointly created the 
^ Pennsylvania Technical Assistance Program (PENNTAP). 
- PENNTAP is primarily a technology transfer group which 
provide*! technical specialists to solve problems. > 
PENNTAP helps business and industry in Pennsylvania 
solve technical problems by supplying technical informa- 
tion and offering suggestions and ideas on ways to 
improve products and operation. Subject areas include 
energy* environment, industrial technology, and health 
and safety. From 1972 through 1979, PENNTAP has 
responded to almost 13,000 requests for problem assis- 
* tance. 

Governor's School of Science and Technology* Pennsylvania 

This special high school will 'offer exceptional students 
the opportunity ,to develop their potential in math and 
, science, and to train for high technology jobs. 
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Pennsylvania Science and Engineering Foundation 

In 1967 the Pennsylvania General Assembly created the 
Pennsylvania Science and Engineering Foundation (PSEF) 
within the Department of Cdiinmerce. Through grants, 
PSEF provides "seed money" for new and innovative research 
programs, finances projects which show promise of benefit 
to the Commonwealth and its economy and funds research 
programs emphasizing applied engineering contributions 
to the solutions of current problems. 



NILRITE, Pennsylvania 

MILRITE is the acronym for "Make Industry and Labor 
Right in Today's Econony". The Council is a quasi- 
public. Independent agency of top-level business, labor 
and government officials. Its objectives are to explore 
and initiate ways to more conmuni cation channels as well 
as to seek means of eliminating unnecessary present and 
future obstacles in the path of restoring a sound state- 
' wide economic and job base. 
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Governor's Task Force for Study of Technology Corridor 
Oeveloppient, Tennessee 

A special -Task Force of selected industrial and business 
leaders and ciVicly-active professionals and other 
citizens has been appointed by the Governor to supply ; 
to the State related to the development of a high 
technology area of Tennessee. This group is served by 
support personnel from the Department of Economic and 
Community Development and TVA. With an operational 
budget provided by the State, the Task Force is studying 
Tennessee's national competition for such industrial , 
and business growth, existing high technology industrial 
and busiijtiess needs, the research role potential of 
selected state and private universities and the crHically 
important factor of technical training requirementsr; 



Tennessee Comprehensive Education Study Task For<?fe. 

This effort is an out growth of cooperation between the 
State's General Assembly and the Executive Branch to 
study selected basic public educational issues in 
Tennessee. Of paramount importance to the mission of 
this body is the organizational structure for develop- 
ment and delivery of vocational/ technical education, 
including governance. Extensive involvement pf educators, 
lay citizens, industrial and business leaders, and 
legislators is currently employed to assure appropriate 
relationships between programming and current and emerg- 
ing industrial and business employment needs. Preliminary 
report of, findings is scheduled for late 1982. 
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Innovation Center for Enterprise Development, Tennessee 



As a 1974-75 product of planning of the Energy 
Opportunities Consortium, the Center became operational 
in 1980 through joint funding support of the Appalachian 
Regional Commission, TVA (non federal sources), private 
sources and (in 1981) the State's Department of Economic 
and Community Development. With minimum personnel, the 
Center assists Individuals with innovative ideas through- 
out a range. of services, including, but not restricted ^ 
to, patent acquisition, businesSr plan development, intro- 
duction to venture capital sources, and acquisition of 
commercial loans. A prime thrust is in the area of 
high tecljpology. 

Center for Nuclear Studies, Tennessee 

The Center of Nuclear Studies was approved in 1971 follow- 
ing approval of its concept by the Southern States Nuclear 
Boardr-^The Center became o j5e rational In 1974, and currently 
delivers employee screening and technical training services 
to fifteen (15) majbr utility firms in fifteen (15) states. 
Its operational budget of $5 million is derived solely 
from service contracts, with in-kind support provided by 
Memphis State University. Selected research and tech- 
nical assistance contracts are also fulfilled in completion 
of the Center's mission. j- ' 

High Technology Initiative for In-State Development and 
Recruitment of Sophisticated Growth Industry, Tennessee. 

This project represents a major high technology initiative 
in Tennessee to harness resources for in-state development 
and the 'recruitment from outside of sophisticated growth 
industry. A major focus is on higher wage-paying research 
and development and manufacturing, to Include electronics, 
computer science, aerospace, medical, energy and national 
defense. Another specific ;goal includes the creation of 
mechanisms for identifying, providing technical evaluation 
and helping. find venture capital sources. 



^ Task Force on Technological Development, South Carolina 

In June of 1981, Governor Riley appointed a Task Force 
to develop an approach for South Carolina to take in 
stimulating technological development. The Task Forc^ 
is composed of^university. presidents, business leaders, 
state commissioners, members of the Legislature, and 
the Governor's staff. It is currently exploring re- ' 
search capabilities of public and private universities 
and types of industrial research conducted by busi- 
nesses in South Carolina. 



Science, Engineering and Technology Advisory Service, 
Virginia 

The Advisory Service has surveyed Virginia's scientists 
and engineers with a view to finding ways of mobilizing 
this pool of talent for state programs. 

University- Indus try Research Program^, Wisconsin 

University of Wisconsin scientists and engineers engage 
in research and development projects funded jointly by 
industry and government, to advance the frontiers of i/ 
new technologies and develop new commercial products 
and production processes.^ 

A related program is Wisconsin for Research, a nonprofit 
corporation that works with the university and industry 
to promote en trepfeneurship in new technologies and pro- 
ductfSV and' its for-profit subsidiary Research Development 
Cooperation, which is developing a research/ industrial 
park near the University in Madison. All profits from 
RDC's activities are given to the University for research 
programs. 
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Governor's Committee- on High Technology Training and 
Advancement, Washington 

The Governor is forming a Committee on High Technology 
Trailing and Advancement. The Committee's responsibili- 
ties include: 

• 

^ Evaluation the state's current high technology educa- 
tion, training and technical assistance capabilities. 

Identification of workable programs that can, be used 
to encourage high technology growth. 

Identify tratning and technical resource barriers to 
high technology development. 

Submit to the Sbvernor and legislature, recommendations 
for legislative programs, innovations, etc., for the 
1983 session. 

Staff support for this effort will be provided through* 
- ^the ItfasMngton^^tate Department of Commerce and Economic 
Development. 

Washington Research Foundation 

The Foundation, funded primarily by private^industry 
sources, was a direct out growth of the Governor's High 
Technology Transfer Task Force. The purpose of the 
Foundation is to fin/^nce applied research and develop- 
ment into new techncj logy-Based products. 
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APPENDIX I 



Recent Initiatives by Neighboring States 
to I'romote High Technology Industries 
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Stint Vincent HWm Canter, t ^H-ted sbon-term advanced 
leeching hospntl. he* en immediete opening lor en experienced 
Consirudlon Proiea Minager to accept fuH responsibUity lor e 
mi^ construcUorvpri^ect. 

The Protect Manegef win ooordlnaie iR Wtons m support ol 
the expansk)n (ndudlrtg irchrtectural. engineering, and con- 
struction management. Roportt dvectty to CEO. Excellent sal* 
.ary and benefiti. including retocetion eiipenses. 

Please $ut>mlt resume. In conhdencse. to: 

. SAINT VINCENT 
HEALTH CENTER 

f .O. 740 
IrU. fA US44 
(It 4) 452*5450 
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COMMERCIAL 
I^ENDING 

A Icadinij regiunai"^bank in the Midwest has a growth 
opportunity available for an experienced Commercial 
Lender. 

We are seeking an individual with a minimum of 2 years 
banking experience who has been exposed to formal credit 
training. A related coIIcrc degK'e w rc<|utrea, with a MBA 
helpful Super\'isoo' skills and the abUuy lo travel would be 
conside.red pluM^s. 

Tbii position offers eict-Uent growth potential and an 
. att/active aalao- and Unefiui package. Send resume in 
cwiSdeoceto; 

BoxMa*376 
The WaU Street Journal 

Equal Opportunity Employer ^ 
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MARKETING AND 
SALES MANAGER 

Oppoftunity to plan and implement in the field a 
marketing and sales prognetm for a nie4|iMff^| 
ticket^ mechantca) product line. O o| 

i^you have dealt with a field representative 
Mtwofk and have^ knowledge of (he hardware* 
COMtriiction and Hard good rentat markets, our ^ 



WMfNISTRATOR. 

The Cleveland Electric Illuminating Company, an electric 
utility serving Northeast Ohio, is seeking an individual: 
preferrably with a degree to provide total technical sup- 
port in the data base administration area Candidates 
must have 3-5 years of experience in monitoring and 
tuning of data bases, physical and logical design, data 
base back-up and recovery, and documentation and 
procedural development. IBM data dictionary desirable. . 
Salary commensurate with experience and qualificalions. 
Excellent benefit package Will pay relocation expenses. 

Interested candidates MUST forward resumes complete 
with salary history. No telephone calls will be accepted. 
Please forward resume to. 

Doris H. Holland 
CLEVELAND ELECTRIC ILLUMINATING COMPANY 
P.O. Box SOOO 
Room 20} 
Cleveland. Ohio 44101 



SCIENCE AND IECHN0L06Y EXECUTIVE 

A Midwestern rmtc s^rWs a strofig cxovulive to br the iK-rinan.-m 
sttkU iixTC^iot nfMi l» ad<T o( ix.s mvily forrr>'<l IhmhI of Mirmv mul 
t*« h;iol<»gy. 

llwa fxcculive will bf i«*>|K>nMl K- U*f :\\v t\x^M:u m%^\ tu.in:«KvnUiii 
of programs lo carry out ilu- iim ^u-u »>( l»«MfM \\v ^^»tl «»rj:.itU7«- 
taleiit and resources from the |#ulilic. t»riv;r«c aiul vduvMiKMi .^inriors 
lo encourage and iinplciiicnt the dwelopnicnt <if sciciKe and 
technology in the state; he ako will prepare ptihlic .statvmi: nl3 and 
ptfoiicy prop<^^ for the board and for the Governor. 

The executive will have the chnlknge of workii»g with a broa<l 
array of institutions: federal, .stale and lotal K<»vfrnmeiil; uiiivtr- 
sity 'facullies. administrators and reKiiits; and chivf txitiitivcs 
small or large companiis in the private st-ci^ir. f*prt'i;ill>,tt-chnol- 
ogy-relatcd qrganizalion.s, 

A I'hU degree, preft rahly in an onginet ring .^i ii iu c. ami < xporii iuc 
in the privae busineiw st-clor an- <lesiratiU*. An at trac tive jviilary 
is offered. • _ 

Heplies will Im? held in ^strict conri<lcnti- by I lie SeUctioa and 
Screening Coimmitlee. 
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Our Chicago ba^d firm is 4 three division manufacturer in tti^ 
primary jnetals industry. We can offer an exceptional 
'opportunity to a professional data progressing manager with a 
minimum of 10 years experience, S years of which has been iq a 
management position. You must po&se^s a BS degree arul be 
able to function with a minimum of direct supervision and be^ 
results orienied with proven people jman^gemcni ability. 

This challenging posiiion offers a System 3^ environment 
utilising fiPC (t programmtng. You will manage a staff ol 11 
employi^es and rtport directly to^the VP of finance in our 
growtti oriented ^ind dynamic company. Please send resume 



Study finds Iowa 
ripe for technology 



DES MOINES, Iowa 
(AP) A slate task 
force says loMra has 
many of the Ingredients 
necessary to support 
high technology In- 
dustries. 

David Swanson, 
director of tholowa 
Development Com- 
mission and chairman 
of the task force, says 
the state already has 
some: high technology 
industries. 

But he soys there are 
changes Iowa can 
make that can help 
existing industries 
make use of new 
technology and attract 
new high technology 
firms to the state. 

Ijiigh technology in- 
dustries are ones that 
make practical 
applications of scientif- 
ic advances'— a firm 
that develops practical 
uses for la$er beams, 
for example. 

Some parts of the 
country have been 
remarkably successful 
in attractlnis large 
numbers of high 
technology firms. Many 
are concentrated in the 
**Silicon Vafley** of 
Southern Cailfomla or 
the "Golden Trian^e'' 
near Durham* N.C. 

Those areas, 
Swanson said, have 
been, developed for 
years and Iowa is Just 
one of many states now 
trying to get in on the 
action. 



Despite competition 
trom other states, 
Swanson said Iowa has 
inany .strong points 
that make it a natural 
location for such' in- 
dustries. 

••Every study says 
the Midwest , Is a natu- 
ral for high technology 
because of our high 
educational base and 
our lower cost of doing 
business. It's a natural 
attraction for us,** he' 
said. 

Other parts of the 
country where such 
industries* are con- 
centrated generally 
have strong research 
activities lit un- 
iversities, good air 
transportation, favor* 
able environments for 
scientists and availably 
land. 

• "We think ISHTve got 
all those,'* hes|iid. 

The task force ofl- 
ginally bolleved that 
two sites in the state 
were the most logical 
onesforhigh 
technology Industry — 
the area between Cedar 
Rapids and Iowa City, 
home of the University 
of Iowa, and the area 
between Des Moines 
and Ames, home of 
Iowa State University. 

But now, the task 
force believes no part 
of the state should be 
overlooked,^ Ssanson 
says. 

' **We*ve had it caUed 
to our attention bv 



several communities 
that due to telecom- 
munications, high 
technology firms don*t 
Jiave to be near un- 
iversities/ --lie says. 

taot all types of 
technology will flourish 
In the state, Swanson 
said: The task force 
has singled out two that 
bold promise for 
creating Jobs In Iowa — 
biotechnologies, in- 
cluding animal science, 
plant science, 
pharmaceuticals and 
drugs for both animals 
and people, and 
applications of 
microelectronics, such 
as in the medical 
equipment field. 
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INTERVIEWS 



A. Bearth, Dan, Editor, Kansas Business News. Telephone Interview with * 
Deanne Vieux, July 20, 1982. 

B. Bibb, James. University of Kansas, Lawrence. Personal Interview with 
Deanne Vieux, July 28, 1982. 

C. Bogdan, A1. Executive Assistant to the Governor of Michigan. Telephone 
interview with Deanne Vieux. July 16, 1982. i 

- ♦ 

,0. Bramlet, Tim. Illinois Manufacturers' Association. Telephone interview 
with Deanne Vieux, July 22, 1982. w 

E. Brunkan, Steven R. Kansas Department of Human Resources. Telephone 
interview with Kevin Carr, September 2, 1982. 

F. Christiansen, Roger. Kansas Department of Economic Development. Personal 
interview with Deanne Vieux, Kevin Carr, Stan McAdoo, Bill Gomez, and 

Ed Riemann, July 9, 1982. 

6. Crothers, John. Tennessee Department of Economic and Community Develop- 
ment. Telephone interview with Deanne Vieux, July 16, 1982. 

« 

H. Cummins, Robert. Indiana Department of Commerce. Telephone interview 

with Deanne Vieux, July 23, 1982. 

/■ 

I. Deemis, K^. Utah Economic and Industrial Development Division. Tele- 
phone interview with Deanne Vieux, July 23, 1982. - 

J. Diehl, Charles. Chairman, Grain Science and Industv7 Department, Kansas 
State University. Telephone interview with Kevin Carr, July 27, 1982. 

K. Emerson, Jarvin. Kansas State University. Telephone interview with 
Deanne Vieux, July 15, 1982. 

L. Executive Director, Chamber of Commerce, Athens, Georgia. Telephone 
interview with Sian McAdoo. July 16, 1982. 

M. Executive Director, Chamber of Commerce, Princeton, New Jersey. Tele- 
phone interview with Stan McAdoo, July 14, 1982. 

N. Geoghean, John. California Manjjfacturers Association. Telephone inter- 
view with Deanne Vieux, July 27. 1982. >^ 

0. Goode, Don. Chairman, Animal Sciences and Industry Department, Kansas 
State University. Telephone interview with Kevin Carr, July 27, 1982. 
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Pi. Haram, George. Chairman, Agronoiny Depdrtrttent, Kansas State University. 
Telephone interview with Kevin Carr; July 27, 1982. 

Q. Hooks, John. Office of the Governor of South Carolina. Telephone inter- 
view with Deannfe Vieux, June 19, 1982. . 

R. Horowitz, Frances Degen. Vice-Chancel lor for Research, Graduate Studies,, 
and Public Services; also Dean of Graduate School, University of Kansas, 
Lawrence. Personal interview with Deanne Vieux and Kevin Carr, July 26, 
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W. Kruh, Robert. Dean, Graduate School , Kansas State Ur^iversity, Manhattan. ^ 
Telephone interview with Deanne Vieux, July 15, 1982 

X. Lindsey, Quentin. North Carolina Governor's Office. Telephone interview 
with Deanne Vieux, July 21, 1982. . 

Y. Long, Curt. Associated Industries of Missouri'. Telephone interview with 
Deanne Vieux, July 21, 1982. 

Z. Maily, Tom. Chamber of Commerce, Ithaca, New York. Telephone interview 
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AA. Mathers, Richard. Chamber of Coirmierce, Albuquerque, New Mexico. Telephone 
interview with Stan McAdoo, July 16, 1982. 
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phone interview with Deanne Vieux, June 29, 1982. 



mc 



IZO 

142 



FF. 
GG. 

HH. 
II. 

/ JJ. 

KK. 
LL. 
MM. 
NN. 
00. 

PP. 
QQ. 

RR. 
SS. 

TT. 



Moore, J. P. Arkansas Industrial Research and Extension Center. Tele- 
phone interview with Deanne Vieux, July 23, 19827" 

Muchmore, Carole. Kansas Department of Economic Development. Personal 
interview with Deanne Vieux, Ed Riemann, Stan McAdoo, Kevin Carr, and 
Bill Gomez, July 13. 1982. 

Muchmore, l^nn. Kansas* Department of Administration, Budget Division. 
Personal interview with Deanne Vieux, July 20, 1982. 

Nelson, Jane. Missouri Governor's Office. Telephone interview with 
Deanne Vieux, July 15, 1982. ; 

Nordstrom, Carl. Executive Vice-President, Kansas Association of 
G'ommerce and Industry. Telephone interview with Deanne Vieux, August 24, 



Ozbun, James L. Acting Dean, School of Agriculture, Kansas State Univer- 
sity. Telephone interview with Kevin Carr, July 20, 1982. 

Peterson, Norm. II linois. Department of Commerce and Community Affairs. 
Telephone interview with Deanne Vieux, July 15, 1982. 

Premus, Robert. Joint Economic Committee of Congress. Telephone inter- 
views with Deanne Vieux, July 12, 1982 and AUgust 5, 1982. 

* * 

Rathbone, Donald E. . Dean, College of Engineering, Kansas State Univer- 
sity. Personal interview with Kevin Carr and Bill Gomez, July 23, 1982. 

Redwood,* Tony. Institute of Economic and Business Research, University 
of Kansas. Personal interview. with Deanne Vieux, Bill Gomez, Stan McAdoo, 
and Kevin Carr, July 6, 1982. 

Roberts, Carol. Exeiiutive Assistant to the Greater Ann Arbro, Michigan 
Chamber of Commerce. Telephone interview with Stan McAdoo, July 15, 1982. 

Schwartz, Charles J. Kansas Department of Economic Development. Personal 
interview with Deanne Vieux, Stan McAdoo, Kevin Carr, and Bill Gomez, 
July 14, 1982. 

Sloskyjpieonard. Assistant to the Governor for Science and Technology, 
Coloriflo: Telephone interview with Deanne Vieux, July 15, 1982. 



Suderman, Frederick. Director of Research and Sponsored Programs, 
Wichita State University. Personal interview of Kevin Carr, August 3, 
1982. 

Tetrault, Rick. Massachusetts Office of Economic Aff^^i^s. Telephone 
Interview with Deanne Vieux, July 19, 1982. 
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UU. Thomas, Allison. California Commission on Industrial Innovation. 
Telephone interview with Deanne Vieux, July 15, 1982. 



VV. Wllhelm, William J. Dean, College of Engineering, Wichita St^te Univer- 
sity. Personal Interview with Kevin Carr, August s, 1982, 
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